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The invention pertains to the field of software, computer systems and related 



5 methods including models that operate through the use of finite analysis, finite volume, 
and/or finite difference techniques. 
Description of the Related Art 

Finite element, finite volume, and finite difference modeling techniques can 
generally be described as mathematical approximations of often-complex problems that 

10 represent physical behavior. The mathematical models are useful in designing physical 
apparatus or systems and in predicting the behavior of existing apparatus or systems. 
These models use a mesh or grid that is superimposed over the system being studied 
to provide a plurality of cells or elements. These elements may be modeled in multiple 
dimensions, for example, one, two, or three dimensions. Mathematical equations that 

15 represent or approximate physical or quantitative behavior are applied to each cell with 
the resultant formation of a system of equations that are expressed as matrices, and 
that are solved using generally known techniques of linear algebra. Such mathematical 
techniques commonly involve iterating through a set of equations until a threshold 
convergence is achieved, i.e., until the difference between successive iterations through 

20 a system of mathematical approximations becomes so small that it is suitably negligible 
with respect to the exact or rigorous solution of the system of equations being modeled. 
The term "finite analysis" is hereby defined to include finite element, finite volume and 
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finite difference models. 

A variety of patents have issued on various finite element and finite difference 
techniques. For example, U.S, Patent Nos. 5,956,500 and 5,901,072 pertain to a 
method for incorporating boundary conditions into a finite analysis model. These 

5 patents disclose generating a finite analysis model having a finite element shim 
interposed between a test bar and a ground, where the characteristics of the shim are 
selected based upon measured natural frequencies of the test bar. U.S. Patent No. 
5,768,156 addresses a method of automatic mesh generation for finite analysis. The 
meshes are generated using whisker chords to form all-hexahedral elements. Similarly, 

io U.S. Patent No. 5,731,817 pertains to a system that generates a hexahedron mesh and 
then performs finite analysis on the mesh. U.S. Patent No. 5,581 ,489 discloses a model 
generator including data input for an object to be modeled, a material information 
generator providing material properties for the object being modeled, a mesh processor 
for generating a mesh, and an output generator coupled with a finite analysis processor. 

15 U.S. Patent Nos. 5,553,206 and 5,315,537 pertain to automatic mesh generation 
systems. 

Finite analysis programs that provide solutions to specific problems are 
commercially available. For example, ABAQUS is available from Hibbitt, Karlsson and 
Sorenson of Pawtucket, Rhode Island to model structural mechanics and nonlinear heat 
20 transfer. ANSYS is available from Ansys, Inc. of Canonsburg, PA to model structural 
mechanics and heat transfer. ASTMA is public domain software available from the 
National Aeronautics and Space Administration (NASA) that models heat transfer and 
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ablation. IDEAS is available from Structural Dynamics Research Corporation of Milford, 
Ohio to provide pre and post-processing images of the model. SINDA from SINDA, Inc. 
of Tempe, Arizona models heat transfer. TEX CHEM models chemical reactions and 
chemical equilibrium. RECESS is a program developed by Thiokol Propulsion of 

5 Brigham City, Utah to model internal ballistics. CDCA is a computational fluid dynamics 
program developed by Pennsylvania State University to model crack combustion where., 
a fracture in a propellant affects burn condition. CCM is a similar computational fluid 
dynamics program available in the public domain, and is available from the Air Force 
Research Laboratory (ARFL). 

10 Many specific examples of the need for finite analysis programs exist, for 

example, in the field of rocketry and missile maintenance. In fact, the commercial finite 
analysis programs that are mentioned above have many specific applications in this 
field. For example, the public domain ASTMA program and derivatives thereof can be 
used to model the burning away of material from a rocket engine nozzle. 

15 A problem exists in the field of finite analysis modeling because engineering 

specialties do not encompass a wide array of specialized problems that are presented 
by complex physical situations. For example, the burning of a solid fuel rocket motor 
presents a multifaceted problem including structural mechanics, material properties, 
internal ballistics, chemical reactions, heat transfer, crack combustion, and fracture 

20 mechanics. An engineer who is modeling only one of these problems using a 
commercially available or proprietary finite analysis program for this purpose may 
require a full year just to become proficient at using the package. Such engineer is 
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typically not trained in more than one or two of the specialty problem areas and is often 
incapable of running models in areas outside his or her area of expertise. Very few, if 
any, engineers succeed in acquiring the training that is required to model all aspects of 
this problem, and a team of modelers often is required to produce modeling results 

5 through a laborious process involving the transfer of model results between different 
engineers and/or finite analysis codes. 

It is typical in the finite analysis art that there exist separate programs to model 
computational fluid dynamics, structural mechanics, heat transfer, internal ballistics, etc. 
This segregation of problems exists, in part, due to the lack of overlap in specialty areas 

10 as described above, but it also exists because the situations encountered for actual 
modeling purposes are very diverse and require flexibility if the model is to have 
optimum results. A great deal of effort may be expended to develop a comprehensive 
model where the usefulness of the model diminishes with its complexity. 

The foregoing problem is normally addressed by a sharing of data between 

15 engineers or engineering groups that encompass multiple specialties. This sharing of 
data leads to additional problems. An engineer receiving model results from another 
engineer for further processing does not necessarily understand the model results that 
he or she has received, and this circumstance can lead to computational error. For 
example, the preceding engineer may provide results from a less thorough model than 

20 is required for optimum results in subsequent calculations, or problems may arise 
through the nodes of meshes being at different locations when data is passed from a 
first model to a second model. 
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Special problems also arise when an engineer receives prior calculation results 
and uses them as input in a subsequent model addressing a different problem because 

0 subsequent calculation results may affect input for the prior model. For example, ah 
internal ballistics program may be used to calculate internal pressures in a solid fuel 

5 rocket motor. These pressures are subsequently used in structural mechanics 
calculations where the rocket fuel deforms in a visco-elastic manner. The volume 
changes from the structural mechanics solution have significant effects upon the 
internal ballistics results which, in turn, affect the structural mechanics model. Thus, a 
repetitive sharing and transfer of computational results is required from successive 

10 iterations until the effects of the separate programs upon one another between different 
runs become negligible. Furthermore, the respective modelers may even be unaware 
that their individual model or an aspect of their model results can affect other models 
that provide results including input data for subsequent models. 
Objects of the Invention 

15 Accordingly, an object of the present invention is to provide a finite analysis 

modeling system that permits the user to identify a joint problem for coupled solution 
through the use of a graphical user interface or a scripting language. 

Another object of the invention is to provide a single interface that ties or couples 
together a plurality of finite analysis programs for purposes of solving complex problems 

20 while maintaining flexibility. 

Another object of the invention is to provide data linkages for coupling programs 
in a predetermined manner to facilitate coupling for the user. 
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Yet another object of the invention is to facilitate user-specified complex solutions 
without requiring the user to understand all aspects of each discipline. 

These objects and advantages, as well as other objects and advantages will be 
apparent to those skilled in the art upon reading the attached drawings together with the 
. 5 accompanying specification. 

BRIEF SUMMARY AND OBJECTS OF THE INVENTION 

A computer system, as well as associated software and methodology are 
provided for obtaining a joint solution through the use of multiple finite analysis 
10 programs. The system, software and methodology tie or couple together a plurality of 
finite analysis programs for purposes of solving complex problems while maintaining 
flexibility though the use of a graphical user interface. 

Preferred embodiments operate in an environment of use where there is memory 
storage for first and second finite analysis programs. The first finite analysis program 
15 acts upon first program input values to provide first program output values based upon 
the first program input values. The second finite analysis program acts upon second 
program input values including a first joint data set having at least a subset of the first 
program output values. The second program output values include a second joint data 
set of values that can be used as first program input values. One of the first and second 
20 finite analysis programs is a computational fluid dynamics program. 

As mentioned above, the software and the method, as well as the computer 
system in an electronically programmed state, all utilize a graphical user interface that is 
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operable to identify a joint problem that both the first and second finite analysis 
programs can jointly and in combination solve, and to specify at least one criterion for a 
joint solution. Data processing linkages between the first and second programs, and 
the user, provide the first program input values to the first program. Embedded 

5 commands in the graphical user interface or related programs execute the first finite 
analysis program to obtain the first program output values including the first joint data 
set. Data processing linkages between the first and second programs then provide the 
second finite analysis program with second program input values including the first joint 
data set. Embedded commands in the graphical user interface, related programs, or a 

10 scripting language execute the second finite analysis program to provide second 
program output values including the second joint data set. Data processing linkages 
between the first and second programs then provide the first finite analysis program 
with first program input values including the second joint data set. 

An aspect of the software, system, and method is that the criterion for the joint 

15 solution specified through the graphical user interface preferably includes an iterative 
convergence criterion for threshold convergence of the joint solution. The program 
instructions, as well as the methodology of operation, then include repeating the steps 
of providing data and executing the first and second programs until the specified 
threshold convergence criteria is achieved. This iteration, which is performed outside 

20 the boundaries of the first and second finite analytical programs, is performed 
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automatically and without user intervention after the initial data input and execution of 
the first and second programs. 

Another aspect of the software, system and method is that the graphical user 
interface is optionally used to identify the joint problem by selecting the joint problem, in 

5 combination with the computational fluid dynamics problem, to preferably include an 
additional finite analysis problem selected from the group consisting of structural 
analysis problems, heat transfer problems, chemical reaction problems, chemical 
equilibrium problems, internal ballistics problems, and fracture mechanics problems. 

A third, fourth, fifth or additional programs may be selected in like manner and 

10 placed in the coupled or joint program execution for convergence among all of the 
programs. For example, where a third program is selected for use in the coupled 
solution, the third program acts upon third program input values selected from the group 
consisting of first program output values, second program output values, and 
combinations thereof to provide third program output values. The third program output 

15 values include a third joint data set comprising input values selected from the group 
consisting of first program input values, second program input values and combinations 
thereof. The method of operation then includes executing the third program to produce 
the third program output values including the third joint data set. The third joint data set 
is provided, as needed, providing the third joint data set to the first and second finite 

20 analysis programs with corresponding input values selected from the group consisting 
of first program input values, second program input values and combinations thereof. 
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Iterative threshold convergence can then be achieved according to convergence criteria 

specified through the graphical user interface. 

The software, system and method can be applied to a number of problems, for 

example, in the field of missile design and maintenance. For example, where a solid 
5 fuel rocket has maintenance operations performed on it, and these operations provide 

computed tomography results showing a crack in the propellant, the effect of this crack 

may be modeled to determine whether the crack will prevent the missile from 

completing its intended purpose if launched. In this case, the computational fluid 

dynamics program may be a crack combustion program, the system provides means for 
10 modeling crack combustion in a missile based upon computed tomography taken from a 

missile, and the other of the first and second programs is, by way of example, a 

structural analysis program. 

The finite analysis may be supplemented through use of a programming 

language, especially an extensible object oriented scripting language that is capable of 
is issuing calls to a variety of other programming languages. In this manner, a software 

screen or shell may be built to provide, for example, a function library that duplicates the 

GUI functionality using direct commands in the guise of scripted functions which operate 
• across the boundaries of multiple operating systems, multiple programming languages, 

and/or data translations, as required to couple a plurality of programs. The scripting 
20 language preferably has looping and decisional logic capabilities giving the user infinite 

control over the operation of a variety of coupled finite analysis programs. The scripting 
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language and its associated function library may optionally be accessible from the GUI. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic diagram of a preferred system embodiment according to 
one aspect of the invention; 
5 Fig. 2 is a process schematic operational diagram for the system of Fig. 1 ; 

Fig. 3 depicts a midsectional view of a rocket motor having various defects that 
are modeled by finite analysis causing mesh boundaries to change, in order to provide 
additional detail with respect aspects of the preferred method illustrated with respect to 
Fig. 2; 

10 Fig. 4 is a schematic representation of menu options for a preferred graphical 

user interface that operates according to another aspect of the invention; pq6 

Fig. 5 depicts a selected model that can be created using a scripting language to 
couple a plurality of finite analysis programs; . i t a r\ § 

hy.U-?3Lcft^fn\e Qc**f^<- ftrfwj 0 C Zipped* HL 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS AND METHODS 

According to one of the various embodiments of the invention, there is now 

shown a schematic computer system that is programmed to an electronically configured 

state through the use of software for the performance of a method, as described above. 

The system, software and methodology tie or couple together a plurality of finite 

20 analysis programs for purposes of solving complex problems while maintaining flexibility 

though the use of a graphical user interface. By "coupling" it is meant that the results 
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from one finite analytical model are provided to another model as input. For example, 
the results from a first model may be provided as input to a second model, and the 
results from the second model may optionally be provided as input to the first modei. 
This process may be repeated until a user-specified convergence is achieved. 

5 Fig. 1 depicts a schematic diagram of a computer system 1 00 including a central 

processing unit (CPU) 102 that is linked to a magnetic or optical storage medium 104, a 
display 106, such as a flat panel plasma display or cathode ray tube, and input/output 
devices 108, such as a computer keyboard, a pointing device such as a trackball or 
mouse, other computers, and additional magnetic or optical storage media. The 

10 hardware components 102 through 108 of system 100 may comprise those that are 
found in most personal computers and engineering workstations. 

As shown in Fig. 1, software from storage media 104 or I/O devices 108 has 
been used to program a graphical user interface (GUI), which is represented by a GUI 
RAM block 110. The GUI 110 is used to interface with a user through I/O devices 108 

15 to identify a plurality of programs for coupled execution. These programs are 
represented by RAM blocks 112-120. Block 112 includes a first finite analysis program 
that provides a computational fluid dynamics solution. Block 114 includes a second 
finite analysis program that provides a structural solution. Block 116 includes a third 
finite analysis program that provides a heat transfer solution. Block 118 includes a 

20 fourth finite analysis program that provides a ballistics solution. Block 120 includes a 
fifth finite analysis program that provides a mesh generator program. The mesh 
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generator program is not used in iterative convergence, but it is used to generate 
individual meshes for use in each of the first, second, third, fourth and fifth finite 
analytical programs. 

The system, software and method preferably operate in an environment of use 

5 where there is memory storage for the first and second finite analysis programs 
corresponding to blocks 112 and 114, for example. The first finite analysis program 
acts upon first program input values to provide first program output values based upon 
the first program input values. The second finite analysis program acts upon second 
program input values including a first joint data set having at least a subset of the first 

10 program output values. The second program output values include a second joint data 
set of values that can be used as first program input values. One of the first and second 
finite analysis programs is a computational fluid dynamics program. 

An aspect of the software, system, and method is that the criterion for the joint 
solution specified through the graphical user interface preferably includes an iterative 

15 convergence criterion for threshold convergence of the joint solution. The program 
instructions, as well as the methodology of operation, can then include repeating the 
steps of providing data and executing the first and second programs until the specified 
threshold convergence criteria is achieved. This iteration, which is performed outside 
the boundaries of the first and second finite analytical programs, is performed 

20 automatically and without user intervention after the initial data input and execution of 
the first and second programs. 
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Fig. 2 is a block diagram of a process 200 representing the operation of system 
100. Step 202 entails using the GUI 110 to identify a problem for coupled solution 
between two or more of the programs shown in RAM blocks 112-11 8. Data linkages, as 
well as a sequence of operation for the respective programs to solve a coupled solution, 
5 have been previously entered by an expert or team of experts in coupling the finite 
analytical programs. 

Data for these solutions is provided to the system 100 in step 204 where, for 
example, computed tomography data from missile maintenance operations may be 
provided as input for a structural model. Additional data including such data as 

10 materials properties; the specification of materials; boundary conditions of temperature, 
pressure, force, and any other useful data, is provided as needed by the specific 
analytical programs. A mesh generator program, such as the fifth program 120 or a 
plurality of such programs designed for specific applications, is also used to provide 
data input in the form of mesh generation. 

15 Step 206 preferably begins once the data input of step 204 is concluded, as 

shown in Fig. 2, but the process 200 may also interrupt itself to ask the user for input at 
any time. The first program is executed in a sequence of execution designed by the 
expert or team of experts. The execution of the first program in step 206 provides first 
program output including a joint data set that may be shared, in step 208, as input data 

20 with the second finite analysis program shown in block 114. Additional data subsets 
may be generated and shared with any other of the finite analysis programs in blocks 
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116 and 118, for example. The second finite analysis program is executed in step 210 
with a similar sharing of data in step 212. In step 212, however, the second program 
output may provide a second joint subset of data that can be used as input data for the 
first program once step 206 is executed again. The remaining programs are executed 

5 in a similar manner with appropriate data linkages being provided in cooperation with 
executable code associated with the GUI 110 so that the user does not need to specify 
data linkages to obtain a coupled solution. 

In preferred embodiments, a portion of the data input in step 204 includes a 
criterion or criteria for iterative threshold convergence. For example, where the 

10 ballistics block 118 produces pressure data that modifies the program input for the 
structural block 114 due to the elastic deformation of rocket propellant, the initial 
boundary condition of pressure in the structural block 114 may be modified with time, as 
may the pressure conditions of the computational fluid dynamics model 112. The 
change in pressure from the ballistics model causes the structural volume results to 

is change, as computed by the structural block 114. In turn, the computational results 
from the structural block 114 including an altered volume may be supplied as input to 
the computational fluid dynamics block 112 to obtain still different pressures. Both the 
volume results from structural block 114 and the pressure results from the 
computational fluid dynamics block 112 may, in turn, be supplied as input to the 

20 ballistics block 1 18. 
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In step 216, this iterative procedure continues with repetitive iterations through 
steps 206, 208, 210, 212, and 214 until the specified convergence criteria or a 
maximum number of iterations representing a probable divergent solution is achieved. 
For example, the user-specified convergence criteria may indicate convergence when 

5 the total pressure change for computations in the ballistics block is less than a fixed 
value, e.g., one-half psi between successive iterations; when the volume change in 
successive iterations through the structural block 114 is less than a predetermined 
delimiting percentage of the total volume; when calculations for the same value 
obtained as output from different programs match within a delimiting percentage; 

10 combinations of these examples; and any other useful convergence criteria. 

Where convergence is determined to have been met in step 216, a post- 
processing step 218 stores the results, provides a visual display of the results on the 
display 106, and prints the results as needed. Step 218 also entails any other desired 
post-processing step. 

15 Step 220 entails the interpolation or projection of meshes for reasons that are 

illustrated, by way of example, in Fig. 3. In summary, mesh boundaries frequently move 
as a result of physical responses to system stimuli, e.g., heat, pressure, strain, and 
ablation, so that the model boundaries must be adjusted due to these movements. Fig. 
3 depicts a section 300 of an aging cylindrical solid fuel rocket motor. The motor 

20 includes a composite outer shell 302, a liner 304 that is used to protect the outer shell 
from burn-through during launch, an inner core 306 of visco-elastic rocket propellant 
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306, and an interior core 308 comprising a burn chamber. Conventional maintenance 
operations including computed tomography have diagnosed an area 310 of debonding 
between the propellant 306 and the liner 304. Computed tomography has also 
diagnosed a crack 312 that is growing in the aging rocket propellant. Finite modeling 

5 has provided a coupled solution involving internal ballistics, structural, and 
computational fluid dynamics to demonstrate various flow regimes including regimes 
314, 316, 318, 320, and 322. A few rocket motors have been known to explode due to 
cracking of the propellant as shown in crack 312. 

The propellant region 324 tends to deform more readily due to higher velocity 

10 downstream of crack 312, which results in a higher upstream pressure. Flow conditions 
around the crack 312 have a Bernouli effect that results in decreased pressure in flow 
regime 320 downstream of the crack 312. The regime 320 narrows the flow through 
regimes 316 and 318, and imparts increased velocity. Flow regime 322 is a relatively 
low pressure flow regime. Another potential problem is that the propellant 306 may 

15 strip away from the debond area 31 0 with disastrous results. 

The computational fluid dynamics model begins calculation using a cylindrical 
mesh (not shown in Fig. 3) having an outer radius equal to the inside diameter of the 
propellant 306. This outer radius is shown as lines 334 and 336 in Fig. 3. As shown in 
Fig. 3, the computational results from a first pass iteration of the coupled programs have 

20 moved the inner diameter of the propellant 306 out to lines 326 and 328, primarily due 
to deformation of the propellant 306. Convergence has not yet been achieved, so it 
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becomes necessary to adjust the associated meshes and relevant boundary conditions 
to account for the deformation of propellant 306. Boundary condition projection is 
performed by projecting the results from the fluid mesh at lines 326 and 328 to new 
boundaries at lines 330 and 332. Pressure results for CFD, for example, may be 

5 projected to new boundaries of the structural mesh at lines 330 and 332. 

Projecting of boundary conditions is done by locating associated positions on the 
complimentary mesh and extracting the necessary data to create comparable boundary 
conditions on the current mesh, i.e., the mesh that is receiving the boundary conditions. 
Usually, the associated position is perpendicular to the surface of the receiving mesh, 

10 but may be the closets point if the perpendicular is not usable. The boundary conditions 
are then created on the current mesh from data on the complimentary mesh. 

Alternatively, where the initial pressure assumption is too high, the initial mesh 
for the computational fluid dynamics model may be found having a radius at lines 330 
and 332. In this case, the computational results show the propellant having moved 

15 radially inboard to lines 326 and 328. In this alternative case, an identical method of 
projecting boundary conditions can be used. 

Differences between iterative steps may require the boundary of the mesh to be 
modified. Large differences may require the finite element mesh to be remeshed for 
use in subsequent calculations. Results and boundary conditions must now be 

20 transferred to the modified mesh by interpolation for the analysis to continue. If mesh 
interpolation is not desired, or if the fracture geometry prevents interpolation, the user 
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may be prompted to assist in the generation of a new mesh over the region of concern, 
or an entirely new mesh may be generated over the new boundary by a mesh 
generation package. Techniques for automated mesh generation to discretize a model 
of a body are generally known. Examples of such techniques are included in the 

5 foregoing discussion of related art, e.g., U.S. Patent No. 5,729,670, which is 
incorporated by reference to the same extent as though fully disclosed herein. 

As mentioned above, the software and the method, as well as the computer 
system in an electronically programmed state, all utilize a graphical user interface that is 
operable to identify a joint problem that both the first and second finite analysis 

10 programs can jointly and in combination solve, and to specify at least one criterion for a 
joint solution. Data processing linkages between the first and second programs, and 
the user, can provide the first program input values to the first program. Embedded 
commands in the graphical user interface or related programs execute the first finite 
analysis program to obtain the first program output values, including the first joint data 

15 set. Data processing linkages between the first and second programs then can provide 
the second finite analysis program with second program input values including the first 
joint data set. Embedded commands in the graphical user interface, related programs, 
or a scripting language can be used to execute the second finite analysis program to 
provide second program output values including the second joint data set. Data 

20 processing linkages between the first and second programs then provide the first finite 
analysis program with first program input values, including the second joint data set. 
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Fig. 4 depicts a plurality of graphical fields such as may appear, for example, on 
the CRT of a user who is interacting with the graphical user interface of the preferred 
embodiment. The graphical elements are also known as fields, and may be accessed, 
for example, by clicking the button of a mouse to reveal additional menu options or 

5 icons that are associated with each field. 

A GUI 400 includes a file field 402, which includes submenu options (in bold 
font) including functionality to open a new file; open an existing file, close an active file; 
read data for input to a list-selected finite analysis program and configure that program 
for options and units; write data for input to a list-selected finite analysis program and 

10 configure that data for options and units; translate data from one finite analysis 
program to another between a list of read from programs and a list of write to programs; 
save the current file and save as a new filename; print the data representation on the 
screen, print preview, print setup, copy the data representation on the screen, and 
exit the program. In summary, these submenu options permit the user to manage and 

15 access the program data files. 

A create field 404 permits the user to interact with a mesh editor to identify the 
location and type of mesh. The mesh is drawn interactively based upon user-specified 
parameters up to and including automatic mesh generation. The create field 404 
includes submenu options including whether the mesh system is based upon 

20 rectangular, cylindrical or spherical coordinates, the reference plane that is viewed on 
the screen, and the starting coordinates of the mesh. A point option permits the user to 
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enter points based upon numerical coordinates or to enter points by using the mouse to 
select points. A curve may be drawn as a line, arc, circle or spline. A surface option 
permits the user to create surfaces from a list of predetermined boundary curves, e.g., 
spheres, cylinders, and planes, or by extruding or rotating curves. A volume option 

5 permits the user to create volumes from a list of predetermined boundary surfaces, 
e.g., spheres, cylinders, and planes, or by extruding or rotating a surface. A node 
may be created by entering the location of the desired node. The nodes may be 
connected by specifying elements that connect the nodes, as well as element 
geometrical behavior and material type. Nodes may be assigned positional constraints 

10 that may also be related to adjacent nodes and free faces. The nodes also have labels 
and are assigned special graphical representation, e.g., colors. Once a surface or 
volume has been generated, a mesh option permits the automatic generation of a mesh 
over the surface of the body or a mesh representing the volume of a body, together with 
entry of material properties for the mesh or elements of the mesh. Nodes, faces, 

15 elements, points, curves, surfaces, and volumes may be treated as a group that shares 
special properties. Boundary conditions may be defined including pressure, restraint, 
force, moment, temperature, convection, radiation, heat flux, point source, volume 
source, specie concentration, specie convection, and specie flux. New materials may 
be added and material properties may be entered to a database that tracks material 

20 properties. Similarly, chemical species may be added and chemical reactions may 
be entered into an interpretive equation editor. Additional tools for displaying the 
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meshes include a plurality of CAD related menu options, e.g., to view a mesh or.access 
geometry creation functions. In summary, the create field provides an interactive 
mechanism for creating meshes, creating boundary conditions, and assigning chemical 
and material properties to components of the meshes. 

5 An edit field 406 permits the user to modify the work plane that is represented 

on the CRT for viewing. The orientation of the work plane may be designated by 
coordinate entry, and the character of the work plane can be designated as rectangular 
or cylindrical. The color and appearance of mesh or body components may be 
changed, e.g., as by changing the color of points, curves, surfaces, volumes, nodes, 

10 and elements. Chemical reaction data may be edited. In summary, the edit field 
permits the user to change the appearance of an existing mesh without deleting 
elements of the mesh or body. 

A delete field 408 has the same list of submenu options as does the create field, 
except the submenu options are used to delete elements, as opposed to creating them. 

15 Additionally, boundary conditions may be deleted in sets of related boundary 
conditions. A list field 410 is used to provide a list of items encompassing the same 
menu options that exist for the delete field. 

A post-processing field 412 contains submenu options including 
superposition of calculation results on the mesh; interpolation of results from one 

20 mesh to another as specified by model names for the meshes; interpolation to nodes, 
or centroids, and to average results; deformed geometry may be shown to compare 
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the degree of deformation in a system component as brought about by the predictive 
model results; contour plot, vector plots, and X-Y plots of predetermined data may also 
be obtained. 

A model field 414 permits the user to identify a selected model for the coupled 

5 solution of a joint problem. A tools field includes a coincident node check that 
identified nodes having locations within a predetermined or user-specified tolerance of 
one another. An element distortion check option permits the user to specify which 
control measures for distortion the system will consider and to input the desired control 
values including control measures for Gauss point distortion, aspect ratio, area ratio, 

10 quad angle (90°+/-), triangle angle (45° +/-), and element warping. 

A view field 418 has submenu options including selected adjustments to display 
settings including color representation of diagram components on the display; 
blanking and unblanking of points, curves surfaces, nodes, volumes and elements on 
the display; dynamic view including pan, magnify, rotate, 3D rotate, and zoom options; 

is reset of the dynamic model changes including a return to the originally depicted 
conditions; autoscale in which the scale of the model representation on the display is 
adjusted to reveal the entire model in optimum context; view orientation in which the 
display on the screen is changed to represent an eye orientation form a user-entered 
set of coordinates, rotation of the screen perspective a specified distance about a user- 

20 selected coordinate, and continuing rotation of the model representation about a user- 
selected axis. 
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The help field provides hyperlink access to user information, such as the 
information that is shown in the attached appendix. 

Fig. 5 depicts a preferred process 500 for solving a joint problem of a type that 
may be selected from a menu option using the GUI 400, namely, a structural analysis 

5 ballistics problem. Geometry data involving the interior of a missile is obtained using 
conventional computed tomography techniques for nondestructive evaluation (NDE) of 
the motor core. This data is provided in step 502 as a body for modeling situations of 
the type shown in Fig. 3, for example. Step 504 entails automated meshing and may be 
performed using any number of conventional automatic meshing programs. In step 

10 506, a processor receives user-selected input data and executes program instructions 
for the first analysis program, which in this case happens to be a structural analysis 
program modeling time dependent nonlinear visco-elastic (NLVE) deformation of the 
rocket motor as the interior propellant burns. Structural integrity is checked in step 508 
to assure that the motor has not exceeded design specifications or a failure point. 

15 The NLVE output includes deformations, stresses and strains, which are 

provided as second program input values to a second program, which comprises a 
fracture analysis or fracture propagation program that is used in step 510. The output 
from the fracture analysis program includes deformation and fracture propagation with 
automated meshing of the propagation-deformed system. A burnback analysis is 

20 executed in step 512 including an approximation of the burning surface area that is. 
modified or deformed through burning in the rocket motor core. The burnback analysis 
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output includes a time-dependent surface area, and a new mesh may be generated 
over this area. 

The new surface area and mesh is supplied to a computational fluid dynamics 
and/or ballistics program as program input data in step 514. Iteration continues along 

5 loop 516 until convergence is achieved and performance data is supplied in step 518. 
The computational fluid dynamics program that is used in step 514 may be configured 
to provide a three dimensional transient solution that has not been previously done in 
the art. For example, a special scripting language may be used to provide threshold 
convergence of the solution at small time steps with sequential performance data being 

10 provided in step 516 for each time step. Computations of this type may require several 
CPU weeks to complete, even where the processor is operating in the gigahertz range 
of clock speeds, and the manual intervention that would have been required to couple 
the programs for this type of solution was simply impossible using prior methods. 

Other coupled CFD solutions include steady state flow for 1D, 2D and 3D 

15 systems in combination with elastic structural deformation or nonlinear visco-elastic 
structural deformation; quasi-steady state flow in combination with crack propagation; 
transient 1D, 2D and 3D flow in combination with elastic structural deformation or 
nonlinear visco-elastic structural deformation; and transient flow with crack propagation. 
It should be noted that any one of the programs which is executed in loop 516 

20 can be a first or second program of the type described herein. The order of execution of 
the first and second program can be any order because the first and second designation 
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serves merely to distinguish one program from another and does not relate to any 
specific order of program execution unless otherwise specified. Thus, the 
computational fluid dynamics program may be executed fourth in order, and this order 
of execution is still consistent with describing the program as a first or second program. 

5 Additionally, even though the respective programs of steps 506-514 are different 
programs and are not simultaneously executed by a processor, although they may be 
simultaneously executed in a distributed processing or multitasking environment, these 
program are said to jointly and in combination provide a solution to the joint problem of 
structural ballistics analysis because they cooperate in an iterative scheme for a joint 

10 solution and/or the programs share data with one another even if no repeat iteration is 
required. 

Prior mention has been made of a scripting language. The scripting language 
permits advanced users or system experts to issue program commands that are 
comparable in analogy to function calls from an object-oriented programming language. 

15 A particularly preferred scripting language is Python, which is a copyrighted but freely 
usable and distributable product, even for commercial use, and is available from 
PythonLabs at www.python.org. 

The Python scripting language is often compared to other object-oriented 
programming languages including Tel, Perl, Scheme or Java, which may provide object 

20 oriented substitutes for Python. According to a presently contemplated but merely 
illustrative embodiment of the invention, the executable code supporting the GUI 400 is 
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written in Python scripting language by an expert in one or more of the finite element 
analytical programs. An expert is hereby defined as a person who has at least five 
hundred hours of training and program use in a particular finite analysis program, and 
this time of use is preferably more than one thousand hours. 
5 An additional GUI element preferably makes available the scripting language to 

ordinary users who may alter copies of expert-preprogrammed code or write their own 
code. On networked systems, these user-defined scripting packages may be shared 
among all users, subject to an expert review and approval process. A Python module 
was created as an alternative scripted interface comparable to GUI 400, to support 
10 geometry creation, finite element models for solving joint problems, data file interfaces 
and data linkages between different finite analytical programs, and post processing 
activities. An example of Python code for a data file translation script between two finite 
analysis programs is: 

import FEM 
15 model=doc.NewModel('PlaneE1 ') 

model. RdldeasMS('RWIdeas1 .unv') 

model.WrAbaqus(\VWork/PlaneE1inp') 

A preprogrammed library of basic functions that duplicate the GUOI functionality 
is provided for user-specified execution in the Python scripting language, which may 
20 issue calls to C++ language functions and other languages. The function library may be 
accessed directly to provide the user with the ability to perform automated calculations 
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without having to interact with the GUI, however, the library is preferably accessed 
through use of a submenuing or execute option permitting a user to access and/or 
reprogram the library functions. Classes of functions include functions that create new 
5 documents, open existing documents, save documents, create curves, surfaces, 
volumes, create boundary conditions, interpolate, read and write files, translate data 
between applications, as well as any other activity that has been previously described 
as being practicable through the use of GUI 400. In part because the Python code is 
extensible to other languages, Python provides tremendous power and versatility 

10 including looping and decisional logic capabilities. 

Applicant hereby incorporates-by-reference Appendix I (printouts from an 
interactive online user's manual for the FEM Builder), Appendix II (a compact disk in 
duplicate comprising a computer program listing appendix containing computer software 
according to a presently preferred system and method according to the invention), and 

15 Appendix III (a computer program listing appendix containing the file and directory 
names for the files and directories on the compact disk comprising Appendix II). 

The foregoing discussion provides examples that are intended to operate by way 
of example, not by limitation. There may be additions or changes to the processes and 
programs described above that fall within the scope and spirit of the invention. For 

20 example, any processing system may be used to execute the program instructions 
including systems having distributed processing networks, distributed data storage, and 
multiple I/O devices, in addition to the system shown in Fig. 2. Accordingly, the 
inventors hereby state their intention to rely upon the Doctrine of Equivalents to protect 
their full rights in the invention. 
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APPENDIX I 

The following pages are printouts from an interactive online user's manual for the 
FEM Builder, which is a computer program that has been built by engineers at 
Thiokol Propulsion of Brigham City, Utah. The FEM Builder program operates 
according to the principles of the invention to accomplish coupling of multiple finite 
analysis programs through the use of a graphical user interface and/or a scripting 
language. 
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FEM Builder User's Manual 

FEM Builder is a PC program written at Thiokol Corporation to provide additional Finite Element 
Modeling (FEM) tools for building and analyzing finite element models, and to provide interfaces 
between FEM systems and analysis programs. 
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File 
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Write Coded Database File 
Aschar 

Read Aschar Output File 
GridGen 

Read GridGen File 
Ideas Master Series 

Read Universal File 

Write Universal File 

Create 

Geometry ( coordinate svstems , points, curves , surfaces , and volumes ) 
FEM Entities ( nodes , elements , constraint equations , groups , and boundary conditions ) 
Mesh Generation 
Material Properties 
Chemical Species and Reactions 

Edit 

Geometry (work plane , points , curves , surfaces , and volumes ) 
FEM Entities (nodes , elements) 
Material Properties 

Delete 



List 
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Introduction 



FEM Builder is an interactive program written by Thiokol Propulsion to provide Finite Element Modeling 
(FEM) tools for building and analyzing finite element models, and to provide interfaces between FEM 
systems and analysis programs. 

Fern Builder has a user interface similar to most PC programs with a menu bar, a toolbar, and a status bar. 
The program allows users to have one or more documents open at the same time. A document can contain 
one or more finite element models. Each document can have multiple views. 

File 

File functions allow the user to Open, Close, and Save FEM Builder files. Read and Write functions are 
provided to read files from and write files to various analysis programs. Other interfaces are provided to 
read and write material property files. The Translation option translates data from one file type to another 
without saving that information in a FEM Builder document, which can save time if no other FEM Builder 
functions are to be performed. File functions also allow the user to Print the current view, or Copy the 
view to the clipboard for pasting in applications like Microsoft Word®. The recent file list contains the 
most recently used FEM Builder files. 

Create 

Creation functions allow the user to create geometry ( coordinate systems , points , curves , surfaces, and 
volumes ), FEM entities ( nodes , elements , constraint equations , groups , and boundary conditions ), perform 
mesh generation , and define materia! properties , chemical species and chemical reactions . 

Edit 

Edit functions allow the user to edit FEM entities. Functions exist to edit geometry , material properties , and 
element orientations . 

Delete 

Delete functions delete selected FEM entities from the current model. 

List 

List functions write selected information to the List Box. 

Post-Processing 

Post-processing functions include result superposition , and result interpolation , deformed geometry , 
contour plots , vector plots , and XY plots. 

Model Information 

Most FEM Builder functions operate on one finite element model, the current model. The Model 
Information dialog allows the user to set the current model, the model name, and the model title. The 
dialog also lists other model-related information. 

Tools 

Tools include coincident node check, element distortion check, and customizable default options. The 
default options are entity picking , work plane use , element defaults , subdivision , and units . 

View 

The display settings are used to set the visibility and defaults of geometry entities, fern entities, and the 
view header. The view orientation can be specified directly via keyboard input. The view origin, size and 
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orientation can also be modified dynamically using dynamic view . Status flags indicate the visibility of the 
toolbar, status bar, and list box. 

Window 

These window functions are the same functions found in many other PC programs. The New Window 
function creates a new view of the model that can be scaled, rotated, and relocated independently of any 
other view. The Cascade, Tile, and Arrange Icon options all rearrange existing views. 

Help 

The help option provides access to program version information. 

Program Defaults 

The coordinate system used by FEM Builder is the same used by most analysis programs. Interpretation of 
coordinates depends on the element being referenced. For example, for plane elements coordinates 1,2 are 
X,Y, for axisymmetric elements coordinates 1,2 are R,Z, and for solid elements coordinates 1,2,3 are 
X,Y,Z. 

Default model units are Inches, pound mass, pound force, second, and degrees Fahrenheit. 
Return to Table of Contents 
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ABAQUS 



AB AQUS is a finite element code primarily used for structural analysis. FEM Builder supports model 
definition, boundary condition creation, and specification of material properties. Interfaces for reading 
results files , reading input files , and writing input files are described in the following sections. This 
interface was written to support ABAQUS 5.8-18. 

ABAQUS Read Results File Interface 

This interface reads ABAQUS file output files. Nodes, elements, groups, and analysis results are extracted 
from the file data. Appendix - ABAQUS Support: Table 1 lists supported ABAQUS element types. Groups 
with group names of the form MIDn will be used to set element material Ids. The following analysis results 
are supported. 



Nodal Results 



Description 


Record 
Kev 


Displacements 


101 


Reaction forces 


104 


Nodal temperatures 


201 



Centroidal and Element Nodal Results 



Description 


Record 




Kev 


Stress 


11 


Strain 


21 


Elastic strain 


25 


Inelastic strain 


24 


Plastic strain 


22 


Creep strain 


23 


Thermal strain 


88 


Nominal strain 


90 


Logarithmic strain 


89 


Principal stresses 


401 


Principal strains 


403 


Principal Elastic strain 


408 


Principal Inelastic strain 


409 


Principal Plastic strain 


411 


Principal Creep strain 


412 


Principal Thermal strain 


410 


Principal Nominal strain 


404 


Principal Logarithmic strain 


405 


Temperature 


2 


Strain energy density 


14 


Stress Invarients 


12 


Shell section forces 


13 


Shell section strains 


29 


State variables 


5 
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ABAQUS Read Input File Interface 

This interface reads ABAQUS input files and extracts FEM data from supported keyword card sections. 



Keyword card support 



rvcy woru 


oupporung Keyworus 


ncdunm 




inciuue 




oysiem 




iNOue 




element 




in set 




cioet 




*Transform 




♦Equation 




♦Beam Section 




*oneu oection 




*Solid Section 




* Material 






r~. 

*Conductivity 




♦Density 




elastic 




♦Expansion 




*Specific Heat 


♦Orientation 




♦Boundarv 




♦Step 






♦Boundary 




*CLoad 




♦DLoad 


*End 





When these keyword cards are encountered, notification is sent to the list file. These keywords are not case 
sensitive. 

Keyword card support description 
♦HEADING 

The heading text will replace the existing model title, if any. 
♦Include 

♦Include cards may be used to reference files containing additional input. Include files may have 
references to other include files. If the attempt to open the specified file fails, input processing will 
continue. Notification of the open failure will be sent to the list file. The most common cause of open 
failures is due to errors in the path specification that is part of the file name specification. 

♦System 

♦System defined coordinate systems are used to transform the coordinates of nodes in following *Node 
sections into global coordinates. Defined systems will be stored in the FEM Builder database. System 
labels will be generated. 

♦Node 

The NSct, and System parameters are supported. The File parameter is not supported. If a System 
parameter is defined the coordinates are transformed to a Cartesian system immediately. If a ♦System 
section preceded this section, the coordinates are then transformed via that system into global coordinates. 
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♦Element 

The Type and ElSet parameters are supported. The File and Input parameters are not supported. If the 
specified element type is not recognized, notification will be sent to the list file and the rest of the section 
will be skipped. Appendix - ABAOUS Support: Table 1 lists supported AB AQUS element types. If the 
ElSet name is of the form MIDn, the elements will be assigned n as the material ID. 

*Nset 

The NSet and Generate parameters are supported. The Unsorted parameter, if defined, will be ignored: 
The ElSet parameter is not supported, and if defined, notification will be sent to the list file and the rest of 
the section will be skipped. 

♦ElSet 

The ElSet and Generate parameters are supported. 
Transform 

The NSet and Type parameters are supported. A coordinate system will be created as defined by the input. 
Nodes in the referenced NSet will be modified to reference the created displacement coordinate system. If 
the NSet name is of the form Tran#, the # is assumed to be an undefined coordinate system number, 
otherwise the system label will be generated. 

♦Equation 

The Input parameter is supported. 
♦Beam Section 

This section is only used to tie the elements referenced by the ElSet parameter to the material referenced by 
the Material parameter. The other data defined in this section are ignored. 

♦Solid Section and *Shell Section 

These sections are used to tie the elements referenced by the ElSet parameter to the material referenced by 
the Material parameter or to the composite layup defined when the Composite parameter is defined. The 
Orientation parameter, if defined, is used to orient the elements. 

♦Material 

The Name parameter is supported. 
♦Conductivity 

The Type parameter is supported. The Dependencies parameter is ignored. 
♦Density 

The Dependencies parameter is ignored. 
♦Elastic 

The Type parameter is supported. The Dependencies parameter is ignored. 
♦Expansion 

The Type. and Zero parameters are supported. The Dependencies and Pore Fluid parameters are ignored. 
♦Specific Heat 

The Dependencies parameter is ignored. 
♦Orientation 

The Name, System, and Definition = Coordinates parameters are supported. Other values of the 
Definition parameter are not supported, and if encountered, notification will be sent to the list file and the 
rest of the section will be skipped. 
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*Boundary 

Restraints defined preceding the *Step card will be assigned a set ID of 1. Node sets may be referenced, 
and XSYMM, YSYMM, ZSYMM, XASYMM, YASYMM, ZASYMM, ENCASTRE, and PINNED 
'Type" specifications may be used. 

*Step 

When this card is encountered, notification is sent to the list file. The load set ID has an initial value of 1. 
When the *End Step card is encountered, the load set ID will be incremented. 

*Boundary 

Restraints defined will be assigned the current load set ID. Node sets may be referenced, and XSYMM, 
YSYMM, ZSYMM, XASYMM, YASYMM, ZASYMM, ENCASTRE, and .PINNED 'Type- 
specifications may be used. 



Concentrated loads defined will be assigned the current load set ID. All parameters are ignored. Node sets 
may be referenced. Temperature restraints and forces are supported. 



Distributed loads defined will be assigned the current load set ID. All parameters are ignored. Node sets 
may be referenced. Pressures are supported. 

*End 

When the *End card is encountered, the load set ID will be incremented. 
Label generation 

When an entity is created with no defined label, such as for the *System card sections, the "unknown" label 
will initially be assigned. After reading the entire input file, these labels will be reassigned to a generated 
value. Generated values will increment from an initial value computed as follows: 

Initial value = l + lO A (LoglO(Previous maximum)+l) 
Section cards 

Abaqus uses section cards to associate elements with material properties. FEM Builder will use the section 
information to associate element material Ids with materials. When an ElSet name of the form MIDn is not 
on the *Element card elements will not have an assigned material ID. If elements referenced by section 
cards do not have an assigned material ID, a material ID will be generated. 



ABAQUS Write Input File Interface 

This interface writes ABAQUS input. Nodes, elements, constraint equations, node transforms, groups, 
element section, orientation, material properties, step information, boundary conditions, and analysis results 
for initial conditions are written to the file. The interface also allows data of various types to be written to 
separate files. 

Nodes 

The interface writes node label, and XY, RZ, or XYZ coordinates. 
Elements 

The Fern Builder supported element types (geometry and analysis types) are found in Appendix - Element 
Library: Table 1 and Appendix - Element Library: Table 2 respectively. Appendix - ABAQUS Support: 
Table 1 lists each Fern Builder geometry and analysis type and the supported ABAQUS element type that it 



*CLoad 



*DLoad 
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will be assigned as the input file is written. As elements are output ELSets are defined for each material. 
Do not delete or rename these ELSets or FEM Builder will not be able to determine the proper element 
MID when reading result files. 

Equations 

Constraint equations are written as *Equations. 

Transforms 

NSets and Transform commands are created for nodes with local displacement coordinate systems. 
Groups 

NSets and ELSets are created for each node and element group. 
Section Data 

Section cards and corresponding ELSets are generated for each unique combination of element type (beam, 
shell, or solid), material id, property id, and element/material orientation. Multiple sections may reference 
the same material. 

Material Properties 

The following table lists the AB AQUS supported material properties and their supported counterparts in 
Fern Builder. 



ABAQUS 


Fern Builder 


Elastic, Type=Iso 

Elastic, Type= Engineering Constants 
Elastic, Type=Aniso 


Elastic Modulus - Isotropic 
Elastic Modulus - Orthotropic 
Elastic Modulus - Anisotropic 


Expansion, Type=Iso 
Expansion, Type=Ortho 
Expansion, Type=Aniso 


Expansion - Isotropic 

Expansion - Orthotropic 

Expansion - Anisotropic r 


Conductivity, Type=Iso 
Conductivity, Type=Ortho 
Conductivity, Type=Aniso 


Conductivity - Isotropic 
Conductivity - Orthotropic 
Conductivity - Anisotropic 


Density 


Density 


Specific Heat 


Specific Heat - CP 



Initial Conditions 

Nodal temperatures and element centroidal stresses may be output as initial conditions. If the selected 
temperatures are centroidal temperatures, nodal averaging will be performed. If the selected stresses are 
element nodal stresses, stresses will be interpolated to element centroids using the element shape functions. 

Loads and Boundary Conditions 

Fern Builder outputs restraints (Boundary), forces/moments (CLoad), and pressure (DLoad) boundary 
conditions. 

Top 

Return to Table of Contents 
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Appendix - ABAQUS Element Type Support 



Table 1 lists each supported ABAQUS element type and the geometry type and analysis type that it is 
assigned when reading into Fern Builder. It also lists the ABAQUS element types that are written to 
ABAQUS from Fern Builder. ABAQUS element types not directly supported on output will be mapped to 
the element type listed in the ABAQUS output column. 



Table 1 : ABAQUS element type support 



ABAQUS Element 


FEM Builder Output 
Element 


Name 


Description 


Ceom 


Anal \Name 


B22 


3 Node quadratic 2D beam 


2 


25|B22 


B22H 


3 Node quadratic 2D beam, hybrid 


2 


25|B22H 


B23 


2 Node cubic 2D beam 


1 


25|B23 


B23H 


2 Node cubic 2D beam, hybrid 


1 


25|B23H 


B32 


3 Node quadratic 3D beam 


2 


26|B32 


B32H 


3 Node quadratic 3D beam, hybrid 


2 


26|B32H 


B33 


2 Node cubic 3D beam 


1 


26|B33 


B33H 


2 Node cubic 3D beam, hybrid 


1| 26|B33H 


C3D4 


4 Node linear tetrahedron 


9| 60|C3D4 


C3D4H 


4 Node linear tetrahedron, hybrid 


9! 60C3D4H 


C3D6 


6 Node linear wedge 


12j 60IC3D6 


C3D6H 


6 Node linear wedge, hybrid 


12! 60IC3D6H 


C3D8 


8 Node linear brick 


15| 60IC3D8 


C3D8H 


8 Node linear brick, hybrid 


151 60|C3D8H 


C3D8R 


8 Node linear brick, reduced 


15 


60 C3D8R 


C3D8RH 


8 Node linear brick, reduced, hybrid 


15 


60 C3D8RH 


C3D10 


1 0 Node quadratic tetrahedron 


10 


60C3D10 


C3D10H 


10 Node quadratic tetrahedron, hybrid 


10 


60 C3D10H 


C3D15 


15 Node quadratic wedge 


13 


60 C3D15 


C3D15H 


1 5 Node quadratic wedge, hybrid 


13 


60 C3D15H 


C3D20 


20 Node quadratic brick 


16 


60 C3D20 


C3D20H 


20 Node quadratic brick, hybrid 


16 


60|C3D20H 


C3D20R 


20 Node quadratic brick, reduced 


16 


60 C3D20R 


C3D20RH 


20 Node quadratic brick, reduced, hybrid 


16 


60 C3D20RH 


CAX3 


3 Node linear axisymmetric triangle 


3 


43CAX3 


CAX3H 


3 Node linear axisymmetric triangle, hybrid 


3 


43 CAX3H 


CAX4 


4 Node linear axisymmetric quad 


6 


43 CAX4 


CAX4H 


4 Node linear axisymmetric quad, hybrid 


6 


43 CAX4H 


CAX4I 


4 Node linear axisymmetric quad, incompatible 


6 


43 CAX4H 


CAX4IH 


4 Node linear axisymmetric quad, incompatible, hybrid 


6 


43CAX4H 


CAX4R 


4 Node linear axisymmetric quad, reduced 


6 


43 CAX4R 


CAX4RH 


4 Node linear axisymmetric quad, reduced, hybrid 


6 


43 CAX4RH 


CAX6 


6 Node quadratic axisymmetric triangle 


4 


43 CAX6 


CAX6H 


6 Node quadratic axisymmetric triangle, hybrid 


4 


43 CAX6H 


CAX8 


8 Node quadratic axisymmetric quad 


7 


43 CAX8 


CAX8H 


8 Node quadratic axisymmetric quad, hybrid 


7 


43 CAX8H 


CAX8R 


8 Node quadratic axisymmetric quad, reduced 


7 


43 CAX8R 


CAX8RH | 8 Node quadratic axisymmetric quad, reduced, hybrid 


7 


43|CAX8RH 



CAXA4n 


4 Node linear asymmetric quad, n modes 


6 


44 


CAXA4n 


CAXA4Hn 


4 Node linear asymmetric quad, hybrid, n modes 


6 


44 


CAXA4Hn 


CAXA4Rn 


4 Node linear asymmetric quad, reduced, n modes 


6 


44 


CAXA4Rn 


CAXA4RHn 


4 Node linear asymmetric quad, reduced, hybrid, n modes 


6 


44 


CAXA4RHn 


CAXA8n 


8 Node quadratic asymmetric quad, n modes 


7 


44 


CAXA8n 


CAXA8Hn 


8 Node quadratic asymmetric quad, hybrid, n modes 


7 


44 


CAXA8Hn 


CAXA8Rn 


8 Node quadratic asymmetric quad, reduced, n modes 


7 


44 


CAXA8Rn 


CAXA8RHn 


8 Node quadratic asymmetric quad, reduced, hybrid, n modes 


7 


44 


CAXA8RHn 


CGAX3 


3 Node generalized linear axisymmetric triangle 


3 


43 


CGAX3 


CGAX3H 


3 Node generalized linear axisymmetric triangle, hybrid 


3 


43 


CGAX3H 


CGAX4 


4 Node generalized linear axisymmetric quad 


6 


43 


CGAX4 


CGAX4H 


4 Node generalized linear axisymmetric quad, hybrid 


6 


43 


CGAX4H 


CGAX4R 


4 Node generalized linear axisymmetric quad, reduced 


6 


43 


CGAX4R 


CGAX4RH 


4 Node generalized linear axisymmetric quad, reduced, hybrid 


6 


43 


CGAX4RH 


CGAX6 


6 Node generalized quadratic axisymmetric triangle 


4 


43 


CGAX6 


CGAX6H 


6 Node generalized quadratic axisymmetric triangle, hybrid 


4 


43 


CGAX6H 


CGAX8 


8 Node generalized quadratic axisymmetric quad 


7 


43 


CGAX8 


CGAX8H 


8 Node generalized quadratic axisymmetric quad, hybrid 


7 


43 


CGAX8H 


CGAX8R 


8 Node generalized quadratic axisymmetric quad, reduced 


7 


43 


CGAX8R 


CGAX8RH 


8 Node generalized quadratic axisymmetric quad, reduced, hybrid 


7 


43 


CGAX8RH 


CPE3 


3 Node linear plane strain triangle 


3 


41 


CPE3 


CPE3H 


3 Node linear plane strain triangle, hybrid 


3 


41 


CPE3H 


CPE4 


4 Node linear plane strain quad 


6 


41 


CPE4 


CPE4H 


4 Node linear plane strain quad, hybrid 


6| 41 


CPE4H 


CPE4R 


4 Node linear plane strain quad, reduced 


6 


41 


CPE4R 


CPE4RH 


4 Node linear plane strain quad, reduced, hybrid 


6 


41 


CPE4RH 


CPE6 


6 Node quadratic plane strain triangle 


4 


41 


CPE6 


CPE6H 


6 Node quadratic plane strain triangle, hybrid 


4 


41 


CPE6H 


CPE8 


8 Node quadratic plane strain quad 


7 


41 


CPE8 


CPE8H 


8 Node quadratic plane strain quad, hybrid 


7 


41 


CPE3H 


CPE8R 


8 Node quadratic plane strain quad, reduced 


7 


41 


CPE8R 


CPE8RH 


8 Node quadratic plane strain quad, reduced, hybrid 


7 


41 


CPE8RH 


CPS3 


3 Node linear plane stress triangle 


3 


40 


CPS3 


CPS4 


4 Node linear plane stress quad 


6 


40 


CPS4 


CPS6 


6 Node quadratic plane stress triangle 


4 


40 


CPS6 


CPS8 


6 Node quadratic plane stress quad 


7 


40 


CPS 8 
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0 


2 
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DASHPOTA 


2 Node dashpot 


1 


22 
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2 Node heat transfer link 


1 


29 


DC1D2 


DC1D3 


3 Node heat transfer link 


2 


29 


DC1D3 
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3 Node linear heat transfer trianqle 


3 


48 
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4 Node linear heat transfer quad 


6 


48 
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6 Node quadratic heat transfer trianqle 


4 


48 
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8 Node quadratic heat transfer quad 


7 


48 
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4 Node linear heat transfer tetrahedron 


9 


61 
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DC3D6 


6 Node linear heat transfer wedqe 


12 


61 


DC3D6 


DC3D8 


8 Node linear heat transfer brick 


15 


61 


DC3D8 


DC3D10 


10 Node quadratic heat transfer tetrahedron 


10 


61 


DC3D10 


DC3D15 


15 Node quadratic heat transfer wedqe 


13 


61 


DC3D15 


DC3D20 


20 Node quadratic heat transfer brick 


16 


61 


DC3D20 
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3 Node linear axisymmetric heat transfer trianqle 


3 


49 
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DCAX4 


4 Node linear axisymmetric heat transfer quad 


6 


49 
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6 Node quadratic axisymmetric heat transfer trianqle 
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4 iNoae linear memDrane quaa 


6| 45 


MjD4 


1VIJD4K 


A fV 1 /A\ r^i 1 ■ r> /A. ^A rV\ /a m rA r*-A pa /A /Ai t i *a /*J r rA /A i i y\ /a 

4 Noae linear memorane Quaa, reaucea 
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d Noae quaaratic memorane triangle 


4 


45 


MjDd 


MjUo 


8 Node quadratic membrane quad 


7 


45 




N/fQPlQD 

MJUoK 


8 Node quadratic membrane quad, reduced 


7 


45 




X ,f A PC 

MAoo 


1 Node point mass 


0 


3 


\ 1 4 PC 

MASS 


o4Kj 


4 Node linear curved thin shell, reduced 


6 


46 


S4RD 


pone 

ooKj 


8 Node quadratic curved thin shell, reduced 


7 


46 


cone 


oAAl 


2 Node linear axisymmetric shell 


1 


27 


SAXI 


o AAZ 


3 Node quadratic axisymmetric shell 


2 


27 


SAX2 


CAVA l n 

o AAAin 


2 Node linear asymmetric shell, n modes 


1 


28 


SAAAln 


o AAAZn 


3 Node quadratic asymmetric shell, n modes 


2 


28 


SAXAin 


cpp iMri 
OrKUNLrl 


1 Node to ground spring 


0 


0 


SrRINUl 


QDDTNfr A 

orKUNUA 


2 Node to node spring 


1 


20 


SPRunCtA 


o I KIjj 


3 Node linear curved thin shell 


3 


46 


STRI3j 


o 1 KID J 


6 Node quadratic curved thin shell 


4 


46 


STRI65 


1 ZJJZ 


2 Node linear 2D truss 


1 


23 


T2 Dz 


1 ZDzH 


^ Node linear 2D truss, hybrid 


1 


23 


T2D2H 




O Mnrlo r*t i i o rl ro tio OP^ f n ice 

o iNoue quaurauc truss 


2 


23 


1 ZD J 


T2D3H 


3 Node quadratic 2D truss, hybrid 


2 


23 


T2D3H 


T3D2 


2 Node linear 3D truss 


1 


24 


T3D2 


T3D2H 


2 Node linear 3D truss, hybrid 


1 


24 


T3D2H 


T3D3 


3 Node quadratic 3D truss 


2 


24 


T3D3 


T3D3H 


3 Node quadratic 3D truss, hybrid 


2 


24 


T3D3H 
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Appendix - ABAQUS Element Type Support 



Table 1 lists each supported ABAQUS element type and the geometry type and analysis type that it is 
assigned when reading into Fern Builder. It also lists the ABAQUS element types that are written to 
ABAQUS from Fern Builder. ABAQUS element types not directly supported on output will be mapped to 
the element type listed in the ABAQUS output column. . 



Table 1 : ABAQUS element type support 



ABAQUS Element 


FEM Builder 
Element 


Output 


Name 


Description 


Ceom 


Anal 


A/ra ryy c\ 


B22 


3 Node quadratic 2D beam 


2 


25 




B22H 


3 Node quadratic 2D beam, hybrid 


2 


25 


DOOU 


B23 


2 Node cubic 2D beam 


1 


25 


D<£0 


B23H 


2 Node cubic 2D beam, hybrid 


1 


25 


D^on 


B32 


3 Node quadratic 3D beam 


2 


26 


DO£ 


B32H 


3 Node quadratic 3D beam, hybrid 


2 


26 


noou 

Do^rl 


B33 


2 Node cubic 3D beam 


1 


26 


d33 


B33H 


2 Node cubic 3D beam, hybrid 


1 


26 


noou 

boon i 


C3D4 


4 Node linear tetrahedron 


9 


60 


OoU4 


C3D4H 


4 Node linear tetrahedron, hybrid 


9 


60 


UoU4n 


C3D6 


6 Node linear wedge 


12 


60 


pone 


C3D6H 


6 Node linear wedge, hybrid 


12 


60 


Poncu 
UoudH 


C3D8 


8 Node linear brick 


15 


60 


C3D8 


C3D8H 


8 Node linear brick, hybrid 


15 


60 


C3D8H 


C3D8R 


8 Node linear brick, reduced 


15 


60 


C3D8R 


C3D8RH 


8 Node linear brick, reduced, hybrid 


15 


60 


C3D8RH 


C3D10 


1 0 Node quadratic tetrahedron 


10 


60 


C3D 10 


C3D10H 


10 Node quadratic tetrahedron, hybrid 


10 


60 


C3D10H 


C3D15 


15 Node quadratic wedge 


13 


60 


C3D15 


C3D15H 


15 Node quadratic wedge, hybrid 


13 


60 


C3D15H 


C3D20 


20 Node quadratic brick 


16 


60 




C3D20H 


20 Node quadratic brick, hybrid 


16 


60 


C3D20H 


C3D20R 


20 Node quadratic brick, reduced 


16 


60 


C3D20R 


C3D20RH 


20 Node quadratic brick, reduced, hybrid 


16 


60 


C3D20RH 


CAX3 


3 Node linear axisymmetric triangle 


3 


43 


CAX3 


CAX3H 


3 Node linear axisymmetric triangle, hybrid 


3 


43 


CAX3H 


CAX4 


4 Node linear axisymmetric quad 


6 


43 


CAX4 


CAX4H 


4 Node linear axisymmetric quad, hybrid 


6 


43 


CAX4H 


CAX4I 


4 Node linear axisymmetric quad, incompatible 


6 


43 


CAX4H 


CAX4IH 


4 Node linear axisymmetric quad, incompatible, hybrid 


6 


43 


CAX4H 


CAX4R 


4 Node linear axisymmetric quad, reduced 


6 


43 


CAX4R 


CAX4RH 


4 Node linear axisymmetric quad, reduced, hybrid 


6 


43 


CAX4RH 


CAX6 


6 Node quadratic axisymmetric trianqle 


4 


43 


CAX6 


CAX6H 


6 Node quadratic axisymmetric trianqle, hybrid 


4 


43 


CAX6H 


CAX8 


8 Node quadratic axisymmetric quad 


7 


43 


CAX8 


CAX8H 


8 Node quadratic axisymmetric quad, hybrid 


7 


43 


CAX8H 


CAX8R 


8 Node quadratic axisymmetric quad, reduced 


7 


43 


CAX8R 


CAX8RH 


8 Node quadratic axisymmetric quad, reduced, hybrid 


7 


43 


CAX8RH 



CAXA4n 


4 Node linear asymmetric quad, n modes 


6 


44 


CAXA4n 


CAXA4Hn 


4 Node linear asymmetric quad, hybrid, n modes 


6 


44 


CAXA4Hn 


CAXA4Rn 


4 Node linear asymmetric quad, reduced, n modes 


6 


44 


CAXA4Rn 


CAXA4RHn 


4 Node linear asymmetric quad, reduced, hybrid, n modes 


6 


44 


CAXA4RHn 


CAXA8n 


8 Node quadratic asymmetric quad, n modes 


7 


44 


CAXA8n 


CAXA8Hn 


8 Node quadratic asymmetric quad, hybrid, n modes 


7 


44 


CAXA8Hn 


CAXA8Rn 


8 Node quadratic asymmetric quad, reduced, n modes 


7 


44 


CAXA8Rn 


CAXA8RHn 


8 Node quadratic asymmetric quad, reduced, hybrid, n modes 


7 


44 


CAXA8RHn 


CGAX3 


3 Node generalized linear axisymmetric triangle 


3 


43 


CGAX3 


CGAX3H 


3 Node generalized linear axisymmetric triangle, hybrid 


3 


43 


CGAX3H 


CGAX4 


4 Node generalized linear axisymmetric quad 


6 


43 


CGAX4 


CGAX4H 


4 Node generalized linear axisymmetric quad, hybrid 


6 


43 


CGAX4H 


CGAX4R 


4 Node generalized linear axisymmetric quad, reduced 


6 


43 


CGAX4R 


CGAX4RH 


4 Node generalized linear axisymmetric quad, reduced, hybrid 


6 


43 


CGAX4RH 


CGAX6 


6 Node generalized quadratic axisymmetric trianqle 


4 


43 


CGAX6 


CGAX6H 


6 Node generalized quadratic axisymmetric trianqle, hybrid 


4 


43 


CGAX6H 


CGAX8 


8 Node generalized quadratic axisymmetric quad 


7 


43 


CGAX8 


CGAX8H 


8 Node generalized quadratic axisymmetric quad, hybrid 


7 


43 


CGAX8H 


CGAX8R 


8 Node generalized quadratic axisymmetric quad, reduced 


7 


43 


CGAX8R 


CGAX8RH 


8 Node generalized quadratic axisymmetric quad, reduced, hybrid 


7 


43 


CGAX8RH 


CPE3 


3 Node linear plane strain triangle 


3 


41 


CPE3 


CPE3H 


3 Node linear plane strain triangle, hybrid 


3 


41 


CPE3H 


CPE4 


4 Node linear plane strain quad 


6| 41 


CPE4 


CPE4H 


4 Node linear plane strain quad, hybrid 


6 


41 


CPE4H 


CPE4R 


4 Node linear plane strain quad, reduced 


6| 41 


CPE4R 


CPE4RH 


4 Node linear plane strain quad, reduced, hybrid 


6 


41 


CPE4RH | 


CPE6 


6 Node quadratic plane strain trianqle 


4 


41 


CPE6 I 


CPE6H 


6 Node quadratic plane strain trianqle, hybrid 


4 


41 


CPE6H 


CPE8 


8 Node quadratic plane strain quad 


7 


41|CPE8 


CPE8H 


8 Node quadratic plane strain quad, hybrid 


7 


41 


CPE8H 


CPE8R 


8 Node quadratic plane strain quad, reduced 


7 


41 


CPE8R 


CPE8RH 


8 Node quadratic plane strain quad, reduced, hybrid 


7 


41 


CPE8RH 


CPS3 


3 Node linear plane stress trianqle 


3 


40 


CPS3 


CPS4 


4 Node linear plane stress quad 


6 


40 


CPS4 


CPS6 


6 Node quadratic plane stress trianqle 


4 


40 


CPS6 


CPS8 


6 Node quadratic plane stress quad 


7 


40 


CPS8 


DASHP0T1 


1 Node to ground dashpot 


0 


2 


DASHPOT1 


DASHPOTA 


2 Node dashpot 


1 


22 


DASHPOTA 


DC1D2 


2 Node heat transfer link 


1 


29 


DC1D2 


DC1D3 


3 Node heat transfer link 


2 


29 


DC1D3 


DC2D3 


3 Node linear heat transfer trianqle 


3 


48 


DC2D3 


DC2D4 


4 Node linear heat transfer quad 


6 


48 


DC2D4 


DC2D6 


6 Node quadratic heat transfer trianqle 


4 


48 


DC2D6 


DC2D8 


8 Node quadratic heat transfer quad 


7 


48 


DC2D8 


DC3D4 


4 Node linear heat transfer tetrahedron 


9 


61 


DC3D4 


DC3D6 


6 Node linear heat transfer wedge 


12 


61 


DC3D6 


DC3D8 


8 Node linear heat transfer brick 


15 


61 


DC3D8 


DC3D10 


10 Node quadratic heat transfer tetrahedron 


10 


61 


DC3D10 


DC3D15 


15 Node quadratic heat transfer wedqe 


13 


61 


DC3D15 


DC3D20 


20 Node quadratic heat transfer brick 


16 


61 


DC3D20 


DCAX3 


3 Node linear axisymmetric heat transfer trianqle 


3 


49 


DCAX3 


DCAX4 


4 Node linear axisymmetric heat transfer quad 


6 


49 


DCAX4 


DCAX6 


6 Node quadratic axisymmetric heat transfer trianqle 


4 


49 


DCAX6 



43 



DCAX8 


8 Node quadratic axisymmetric heat transfer quad 


7 


49 


DCAX8 


DINTER1 


1 Node per side heat transfer interface 


30 


85 


DINTER1 


DINTER2 


2 Node per side heat transfer interface 


31 


85 


DINTER2 


DINTER2A 


2 Node per side axisymmetric heat transfer interface 


31 


86 


DINTER2A 


DINTER3 


3 Node per side heat transfer interface 


32 


85 


DINTER3 


DINTER3A 


3 Node per side axisymmetric heat transfer interface 


32 


86 


DINTER3A 


DINTER4 


4 Node per face heat transfer interface 


34 


85 


DINTER4 


DINTER8 


8 Node per face heat transfer interface 


35 


85 


DINTER8 


DSAX1 


2 Node axisymmetric heat transfer shell 


1 


30 


DSAX1 


DSAX2 


3 Node axisymmetric heat transfer shell 


2 


30 


DSAX2 


GAPUNI 


2 Node gap 


30 


83 


GAPUNI 


INTER2 


2 Node per side interface 


31 


83 


INTER2 


INTER2A 


2 Node per side axisymmetric interface 


31 


84 


INTER2A 


INTER3 


3 Node per side interface 


32 


83 


INTER3 


INTER3A 


3 Node per side axisymmetric interface 


32 


84 


INTER3A 


INTER4 


4 Node per face interface 


34 


83 


INTER4 


INTERS 


8 Node per face interface 


35 


83 


INTERS 


INTER9 


9 Node per face interface 


36 


83 


INTER9 


IRS21A 


3 Node axisymmetric rigid surface 


41 


28 


IRS21A 


ISL21A 


3 Node axisymmetric slide line 


1 


28 


ISL21A 


M3D3 


3 Node linear membrane triangle 


3 


45 


M3D3 


M3D4 


4 Node linear membrane quad 


6 


45 


M3D4 


M3D4R 


4 Node linear membrane quad, reduced 


6 


45 


M3D4R 


M3D6 


6 Node quadratic membrane triangle 


4 


45IM3D6 


M3D8 


8 Node quadratic membrane quad 


7 


45IM3DS 


M3D8R 


8 Node quadratic membrane quad, reduced 


7 


45IM3DSR i 


MASS 


1 Node point mass 


0 


3|MASS 


S4R5 


4 Node linear curved thin shell, reduced 


6 


46 


S4R5 


S8R5 


8 Node quadratic curved thin shell, reduced 


7 


46 


S8R5 


SAX1 


2 Node linear axisymmetric shell 


1 


27 


SAXl 


SAX2 


3 Node quadratic axisymmetric shell 


2 


27 


SAX2 


SAXAln 


2 Node linear asymmetric shell, n modes 


1 


28 


SAXAln 


SAXA2n 


3 Node quadratic asymmetric shell, n modes 


2 


28 


SAXA2n 


SPRING 1 


1 Node to ground spring 


0 


0 


SPRING l 


SPRINGA 


2 Node to node spring 


1 


20 


SPRINGA 


STRI35 


3 Node linear curved thin shell 


3 


46 


STRI35 


STRI65 


6 Node quadratic curved thin shell 


4 


46 


STRI65 


T2D2 


2 Node linear 2D truss 


1 


23 


T2D2 


T2D2H 


2 Node linear 2D truss, hybrid 


1 


23 


T2D2H 


T2D3 


3 Node quadratic 2D truss 


2 


23 


T2D3 


T2D3H 


3 Node quadratic 2D truss, hybrid 


2 


23 


T2D3H 


T3D2 


2 Node linear 3D truss 


1 


24 


T3D2 


T3D2H 


2 Node linear 3D truss, hybrid 


1 


24 


T3D2H 


T3D3 


3 Node quadratic 3D truss 


2 


24 


T3D3 


T3D3H 


3 Node quadratic 3D truss, hybrid 


2 


24 


T3D3H 
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ANSYS 



ANSYS is a finite element code primarily used for structural analysis. FEM Builder supports model 
definition, boundary condition creation, and specification of material properties. Interfaces for reading 
results files , reading coded database files , and writing coded database files are described in the following 
sections. This interface was written to support ANSYS 5.6. 

ANSYS Read Results File Interface 

This interface reads ANSYS file output files. Nodes, elements, coordinate systems, and analysis results are 
extracted from the file data. The following analysis results are supported. 



Nodal Results 



Nodal Results 


Displacements 


Velocity 


Pressure 


Temperature 


Element Nodal Results 


Element Nodal Results 


Stress 


Strain - Elastic 


Strain - Plastic 


Strain - Creep 


Strain Energy Density 


Temperature 



Top 

ANSYS Read Coded Database File Interface 

This interface reads ANSYS coded database files written by the ANSYS CDWRITE command and only 
supports the coded database commands listed in the ANSYS documentation. Nodes, elements, coordinate 
systems, loads, boundary conditions, and material properties are extracted from the file data. 

Nodes 

The interface reads node label, coordinates, and displacement coordinate system. 
Elements 

The Fern Builder supported element types (geometry and analysis types) are found in Appendix - Element 
Library: Table 1 and Appendix - Element Library: Table 2 respectively. Table Appendix - ABACUS 
Support: Table 1 lists each supported ANSYS element type and the geometry type and analysis type that it 
will be assigned as it is read into Fern Builder. 

Coordinate Systems 

The interface reads a coordinate system's origin, orientation, and type (e.g. rectangular, cylindrical, 
spherical). 

Loads and Boundary Conditions 

For structural and thermal results, the following table lists ANSYS supported loads and their supported 
counterparts in Fern Builder. 



Type 


ANSYS 


Fern Builder 


Structural 


Translations 


Restraints (1-3) 



4S- 





Rotations 


Restraints (4-6) 


Forces 


Nodal Forces (1-3) 


Moments 


Nodal Forces (4-6) 


Pressure 


Pressure 


Temperature 


Temperature 


Fluence 


Not supported 


Thermal 


Temperature 


Fixed Temperature 


Heat Flow Rate 


Not supported 


Convection 


Convection 


Heat Flux 


Heat Flux 


Infinite Surface 


Not supported 


Heat Generation 
Rate 


Heat Source (on an 
element or node) 



Material Properties 

The following table lists the ANS YS supported material properties and their supported counterparts in Fern 
Builder. 



ANSYS 


Fern Builder 


Elastic Modulus 
Poisson's Ratio 
Shear Modulus 


Elastic Modulus - Isotropic 
Elastic Modulus - Orthotropic 
Elastic Modulus - Anisotropic 


Thermal Expansion Coef. 


Expansion - Isotropic 
Expansion - Orthotropic 
Expansion - Anisotropic 


Thermal Conductivity 


Conductivity - Isotropic 
Conductivity - Orthotropic 
Conductivity - Anisotropic 


Mass Densitv 


Densitv 


Specific Heat 


Specific Heat -CP 


Emissivitv 


Emissivitv 



Top 



ANSYS Write Coded Database File Interface 

This interface writes ANSYS coded database files and only supports the coded database commands listed 
in the ANSYS documentation. Nodes, elements, coordinate systems, loads, boundary conditions, and 
material properties are extracted from Fern Builder and written out in an ANSYS coded database file. 

Nodes 

The interface writes node label, coordinates, and rotation angles. 
Elements 

The Fern Builder supported element types (geometry and analysis types) are found in Appendix - Element 
Library: Table 1 and Appendix - Element Library: Table 2 respectively. Tables Appendix - Ansvs Support: 
Tables 2 to 7 lists each Fern Builder geometry and analysis type and the supported ANSYS element type 
that it will be assigned as the ANSYS coded database file is written. Some Fern Builder element types, such 
as wedges, tetrahedrons, and triangles, are supported in ANSYS by writing it as a degenerate form of a 
supported element type (e.g. a linear triangle would be written as a degenerate form of ANSYS element 
type PLANE42). 



Coordinate Systems 

The interface writes a coordinate system's origin, rotation angles, and type (e.g. rectangular, cylindrical, 
spherical). 

Loads and Boundary Conditions 

For structural and thermal results, the following table lists ANS YS supported loads and their supported 
counterparts in Fern Builder. 



Type 


ANSYS 


Fern Builder 


Structural 


Translations 


Restraints (1-3) 


Rotations 


Restraints (4-6) 


Forces 


Nodal Forces (1-3) 


Moments 


Nodal Forces (4-6) 


Pressure 


Pressure 


Temperature 


Temperature 


Fluence 


Not supported 


Thermal 


Temperature 


Fixed Temperature 


Heat Flow Rate 


Not supported 


Convection 


Convection 


Heat Flux 


Heat Flux 


Infinite Surface 


Not supported 


Heat Generation 
Rate 


Heat Source (on an 
element or node) 



Material Properties 

The following table lists the ANSYS supported material properties and their supported counterparts in Fern 
Builder. 



ANSYS 


Fern Builder 


Elastic Modulus 
Poisson's Ratio 
Shear Modulus 


Elastic Modulus - Isotropic 
Elastic Modulus - Orthotropic 
Elastic Modulus - Anisotropic 


Thermal Expansion Coef. 


Expansion - Isotropic 
Expansion - Orthotropic 
Expansion - Anisotropic 


Thermal Conductivity 


Conductivity - Isotropic 
Conductivity - Orthotropic 
Conductivity - Anisotropic 


Mass Density 


Density 


Specific Heat 


Specific Heat - CP 


Emissivitv 


Emissivity 



Top 



Return to Table of Contents 



Appendix - Element Library - See ^ 6 



Notde Key: 



Corner and Mid-side node (Required) 
Mid-side node (Optional) 
Face center node (Optional) 
Element center node (Optional) 




Element Type Support 

A geometry type, such as linear triangle or linear quadrilateral, and an analysis type, such as plane stress or 
plane strain, define a Fem Builder element types. Table A.l-1 lists Fern Builder geometry types. Table A.l- 
2 lists Fem Builder analysis types. 



Table 1 : Fem Builder geometry types 



u 


Prtint 


i 
i 


T inpor T inp 
l^incJi LrillC 


L 


k^uaurdLic j^iiic 


1 
J 


.Linear i nangie 


A 


^uaarauc i nangie 


<: 


vanaDie i nangie 


0 


Linear v^uaa 


7 


i^juaurauc v^uau 


Q 
0 


vanaDie v^uau 


Q 

7 


Linear leira 




i^uaaratic l etra 


1 1 
1 1 


vanaDie xetra 


1 L 


Linear Wedge 


1 i 
i j 


Quadratic Wedge 


I A 

14 


Variable Wedge 




Linear Brick 




Quadratic Brick 


1 "7 
1 / 


Variable Brick 


in 


2 Node Interface: Opposing sides, point 


i 1 


4 Node Interface: Opposing sides, line 


11 


6 Node Interface: Opposing sides, line 


ii 
Jj 


6 Node Interface: Opposing faces 


1A 

34 


8 Node Interface: Opposing faces 


1$ 
jj 


to iNooe inienace. L/pposing races 


36 


18 Node Interface: Opposing faces 


40 


1 Node + ref node Interface: Rigid, point 


41 


2 Node + ref node Rigid interface, line 


42 


3 Node + ref node Rigid interface, line 


43 


3 Node + ref node Rigid interface 


44 


4 Node + ref node Rigid interface 


45 


8 Node + ref node Rigid interface 


46 


9 Node + ref node Rigid interface 


50 


2D Infinite, 2-9 Node 


51 


3D Infinite, 4-27 Node 


60 


N Node User defined 



l\ c \ 



Table 2: Fern Builder Analysis Types 



Types for point elements 



0 


Node to ground translation^ spring 


1 


Node to ground rotational spring 


2 


Node to ground damper 


3 


Point mass 


Types for line elements 


20 


Node to node translational spring 


21 


Node to node rotational spring 


22 


Node to node damper 


23 


2D Truss 


24 


3D Truss 


25 


2D Beam 


26 


3D Beam 


27 


Axisymmetric shell 


28 


Asymmetric shell 


29 


Heat transfer 


30 


Axisymmetric heat transfer 


31 1 


Slide line 


Types for planar elements 


40 


Plane stress 


41 


Plane strain 


42 


Generalized plane strain 


43 


Axisymmetric 


44 


Asymmetric 


45 


Membrane 


46 


Shell 


47 


Fluid 


48 


Heat transfer 


49 


Axisymmetric heat transfer 


Types for 3D elements 


60 


Structural 


61 


Heat transfer 


62 


Fluid 


Types for interface elements 


80 


1 DOF structural interface 


81 


2 DOF structural interface 


82 


3 DOF structural interface 


83 


Structural interface 


84 


Axisymmetric structural interface 


85 . 


Heat transfer interface 


86 


Axisymmetric heat transfer interface 


Types for infinite elements 


100 


Plane stress 


101 


Plane strain 


102 


Axisymmetric 


103 


Solid 


Type for user defined elements 


120 


User defined 



Return to Tabic of Contents 



Appendix - Element Library - See 6 



Corner and Mid-side node (Required) 
Mid-side node (Optional) 
v Face center node (Optional) 
dement center node (Optional) 




Element Type Support 

A geometry type, such as linear triangle or linear quadrilateral, and an analysis type, such as plane stress or 
plane strain, define a Fern Builder element types. Table A.l-1 lists Fern Builder geometry types. Table A.l- 
2 lists Fern Builder analysis types. 



Table 1: Fern Builder geometry types 



o 


Point 


1 


I inear T inp 


2 


Ouadratic T ine 


3 


I inpnr Trinnolp 


4 


Oiindratir Trinnolp 


5 


Varinhlp Trinnalp 


6 


T inpnr OinH 


7 




8 




9 


T inp*ir Tpfrri 


10 


Vs^UtlUlclLlL ICLIu 


1 1 

1 1 


v an juic icud 


1 9 


L.1HCJI WCUiiC 


1 1 
i J 


fl 1 1 1 H pi M \A/ Jin rro 
V^UtlUrallL WcUgC 


1 "t 


vanaDie vveuHc 


1 < 
1 J 


Linear duck 


1 O 


^uaurauc duck 


1 7 


v un uDie duck 




2 Node Interface; Opposing sides, point 


^ 1 


*+ iNoae inienace. upposing sioes, line 


J jL 


o iNoae inienace. upposing siues, line 


J J 


6 Node Interface; Opposing faces 




8 Node Interface; Opposing faces 


35 


In Nn/iP TntPrTir*^* (inn/^cintr mppc 
l\J liUUC lULClldLC. \_/ U LMJo i 1 1 id IJLCb 


36 


18 Node Interface: Opposing faces 


40 


1 Node + ref node Interface: Rigid, point 


41 


2 Node + ref node Rigid interface, line 


42 


3 Node + ref node Rigid interface, line 


43 


3 Node + ref node Rigid interface 


44 


4 Node + ref node Risid interface 


45 


8 Node + ref node Rigid interface 


46 


9 Node + ref node Rigid interface 


50 


2D Infinite, 2-9 Node 


51 


3D Infinite, 4-27 Node 


60 


N Node User defined 



Table 2: Fern Builder Analysis Types 



Types for point elements 



0 


Node to ground translational spring 


1 


Node to ground rotational spring 


2 


Node to ground damper 


3 


Point mass 


Types for line elements 


20 


Node to node translational spring 


21 


Node to node rotational spring 


22 


Node to node damper 


23 


2D Truss 


24 


3D Truss 


25 


2D Beam 


26 


3D Beam 


27 


Axisymmetric shell 


28 


Asymmetric shell 


29 


Heat transfer 


30 


Axisymmetric heat transfer 


31 


Slide line 


Types for planar elements 


40 


Plane stress 


41 


Plane strain 


42 


Generalized plane strain 


43 


Axisymmetric 


44 


Asymmetric 


45 


Membrane 


46 


Shell 


47 


Fluid 


48 


Heat transfer 


49 


Axisymmetric heat transfer 


Types for 3D elements 


60 


Structural 


61 


Heat transfer 


62 


Fluid 


Types for interface elements 


80 


1 DOF structural interface 


81 


2 DOF structural interface 


82 


3 DOF structural interface 1 


83 


Structural interface 


84 


Axisymmetric structural interface 


85 


Heat transfer interface 


86 


Axisymmetric heat transfer interface 


Types for infinite elements 


100 


Plane stress 


101 


Plane strain 


102 


Axisymmetric 


103 


Solid 


Type for user defined elements 


120 


User defined 



Return to Tabic of Contents 




Appendix - ANSYS Element Type Support 



Table 1 lists each supported ANSYS element type and the geometry type and analysis type that it is 
assigned when reading into Fern Builder. It also lists the ANSYS element types that are written to ANSYS 
from Fern Builder. ANSYS element types not directly supported on output will be mapped to the element 
type listed in the ANSYS output column. 



Table 1: ANSYS element type support 



ANSYS Input 


FEM Build 


er Type 


ANSYS Output 

IT . 


Name 


Description 


Geometry 


Analysis 


Map to Element 


LllNr\ 1 


<cU opar 


1 


23 


1 


•PLANE2 


2D 6 node Triangle, Plane Stress 
2D 6 node Triangle, Plane Strain 

On P\ nnrlo *T*r"I csnnlQ A vicwmmotrip 

£.u o nuuc i ndnyic, MAibyrnincino 


4 


40 


82 


41 


82,84,108 


43 


82,84,108 


DtAIVIO 


di) elastic beam 


1 


25 


3 


DC AM/1 
DC AM 4 


ou elastic Beam 


1 


26 


4 


*CHI i r\r 


oU o node Coupled Solid (brick or wedge) 


12,15 


60 


45 64 86 107 








61 


70 


f~*r*\K /l D IM7 


Revolute Joint 


not supported 






1 |\tl/Q 


3D Spar 


1 


24 


8 


IMPMQ 


infinite Boundary 


not supported 






*i iMi/H n 


3D Spar - Tension only 


1 


23 


1 


*l IMl/H ^ 

LINK1 1 


3D Actuator 


1 


23 


1 




2D Point to Point Contact 


30 


81 


12 


rLANhl o 


2D Coupled Field (linear quad,tn) 


3,6 


40 


42 


41 


42 56 106 182 


43 


42 56 106 18? 


48 


S7 


49 


55,75 


C0MBIN14 


Spring and/or Damper (1 D,2D, and 3D) 


1 


20 


1 A 


21 


14 


22 


14 


PIPE16 


Elastic Straight Pipe 


1 


26 


4 


PIPE17 


Elastic Pipe Tee 


not supported 






PIPE18 


Elastic Curved Pipe (elbow) 


not supported 




SURF19 


2D Surface Effect 


not supported 




PIPE20 


Plastic Straight Pipe 


not supported 






MASS21 


Structural Point Mass 


0 


3 


21,71 


SURF22 


3D Surface Effect 


not supported 






*BEAM23 


2D Linear Beam 


1 


25 


3 


*BEAM24 


3D Linear Beam 


1 


26 


4 


PLANE25 


Axisymmetric with Asymetric loads 


3,6 


44 


25 


CONTAC26 


2D Point to Ground Contact 


40 


81 


26 


MATRIX27 


Stiffness, Damping, or Mass Matrix 


not supported 






'SHELL28 


Shear/Twist Panel 


6 


46 


63,181 


FLUID29 


2D Acoustic Fluid 


not supported 




FLUID30 


3D Acoustic Fluid 


not supportec 






*LINK31 


Radiation (Is this a boundary condition?) 


1 


29,30 


32 


29 


33 



5"Y 



LINK32 


2D Conduction 


1 


29,30 


32 


LINK33 


3D Conduction 


1 


29 


33 

UU 


Name 


Description 


Geometry 


Analysis 


MaD to Element 


*LINK34 


Convection (Is this a boundary condition?) 


1 


29,30 


32 

U£» 


29 


33 

uu 


'PLANE35 


2D 6 node Triangular Thermal Solid 


4 


48,49 


77 


SOURC36 


Current Source 


not supported 






COMBIN37 


Control 


not supported 




FLUID38 


Dynamic Fluid Coupling 


not supported 






*COMBIN39 


Nonlinear Spring (translation) 


1 


20 


14 


(rotation) 


21 


14 


COMBIN40 


Combination 


30 


80,85 


40 


SHELL41 


Membrane Shell 


3,6 


45 


41 


PLANE42 


2D 4 node Structural Solid (stressl 


3,6 


40 


42 182 


/strain^ 


41 


42 182 


( axisvmmetric^ 


43 


42,182 


*SHELL43 


Plastic Larqe Strain Shell 


3,6 


46 


63,181 


BEAM44 


3D Offset TaDered Unsvmmetric Beam 


not supported 






SOLID45 


3D Structural Solid 


9,12,15 


60 


45 


*SOLID46 


3D Lavered Structural Solid 


9,12,15 


60 


45,64,86,107 


INFIN47 


3D Infinite Boundary 

' L-/ II 1 1 1 1 Ilk V — I— J W \-4 1 IUUI ¥ 


not supported 






CONTAC48 


2D Point to Surface Contact 


not supported | 


CONTAC49 


3D Point to Surfarp Contact 


not supported I 


MATRIX50 


Superelement 


not supported | 


'SHELL51 


Axi^vmmptrin ^tnirtnal f^hpll 


1 


27 |61 I 


CONTAC52 


?D Point to Point Contact 

ou r uu u iu run u uui na^i 


30 


82,83 |52 


PLANE53 


Mannptir 

iviaui iciiu 


not supported 




*BEAM54 


2D Offspt Tanprpri I Jn^vmmptrio Rpam 

t— u \_/ iioci i apci cu \J\ loyi i ii i ic u iu ucai 1 1 


not supported 




3 


PLANE55 


2D Thprmai ^nliri 


3,6 


48 


55,57 


49 


55,75 


HYPER56 

III* k— 1 1 w w 


2D 4 norip Hv/nprpla^tir Soliri 

t— u *t i iuvjc i tyucicidouu ouiiu 


3,6 


41,43 


42,56,106,182 


SHELL57 


3D 4 norip Thprmai Shpl! 

UU "T 1 IUUC 1 1 ICI 1 1 lul 0 1 Ivll 


3,6 


48 


57 


'HYPER58 


3D 8 norip Hvnprpla^tir Soliri 

uu u iiuuc i iy|jci cicioiiu ouuu 


9,12,15 


60 


45,64,86,107 


PIPE59 


ImmArnpd Pino nr Pahlp 

IIIIIIICIOCU I IUC UI uuUIC 


not supported 






P1PE60 


Plastic Curvpri Pinp ^plhow^ 
i luouu uui vcu r i(JC yciuuvvy 


not supported 




SHELL61 


0 norip A Yi<5\/mmotrip \A/ith AQ\/mptrip 1 oaHc 
i luuc rAAioy 1 i II 1 icu lu will 1 rAoyiucuiu i_UdUo 


1 


27 


61 


SOLID62 


Mannptip ^nliH 
iviay i icuu ouuu 


not supported 




*SHELL63 


3D 4 norip Fla^tir ^hpll 


3,6 


46 


63,181 


SOLID64 


3D 8 norip Anicjotrnnir ^oliri 

uu u i luuc ni iicuiiUfJiu ouuu 


9,12,15 


60 


45,64,86,107 


*SOLID65 


Rpinforrpri f^nnrrpfp 

1 ICM 1 1 UI UCU UUI IUI CIC 


9,12,15 


60 


45,64,86,107 


*FLUID66 


Thprmai Flniri Pinp 
uu iiiciiiicii r iuiu 1 ipc 


1 


29 


32,33 


*PLANE67 


4 norip Thprmai Plortrin ^nliri 1 inpar 

"t 1 IUUC lllCtlllcil dcULI lU OwllU , 1 — 1 1 ICdl 


3.6 


48 


55,57 


*| INK68 


Thprmai Plpr»trir« 1 ino 
i 1 ici 1 1 idi LlcuU lu L-li 1c 


1 


29 


32,33 


*SOLID69 


Thprmai F!or , trir k ^nliH 
OU l llclMldl CIcuUlu OUUU 


9,12,15 


61 


70 


SOLID70 


3D Thermal Solid 


9,12,15 


61 


70 


1 V l AOO / ( 


i ncrmdi roini Mass 


0 


3 


21,71 


'SOLID72 


3D 4 node Tetrahedron with Rotations 


9 


60 


72,86,107 


vJVJLIU / O 


ou o noue ouuciurai duck wiin noidiions 


9,12,15 


60 


45,64,86,107 


'HYPER74 


2D 8 node Hvnpr-elastic Solid 


4,7 


41,43 


82,84,108 


PLANE75 


4 node Thermal Axisymmetric with Asymmetric 
Loads 


3,6 


49 


55,75 


PLANE77 


2D 8 node Thermal Solid 


4,7 


48 


77 


49 


77,78 


PLANE78 


8 node Thermal Axisymmetric with Asymmetric 


4,7 


49 


77,78 





Loads 






FLUID79 


2D Contained Fluid 


not supported 




Name 


Description 


Geometry 


Analysis 


Map to Element 


FLUID80 


3D Contained Fluid 


not supported 




FLUID81 


Axisymmetric-Harmonic Contained Fluid 


not supported 






PLANE82 


2D 8 node Structural Solid 


4,7 


40 


82 


41 


82,84,108 


43 


82,84,108 


♦PLANE83 


8 node Axisymmetric with Asymmetric Loads 


4,7 


43 


82,84,108 


HYPER84 


2D 8 node Hyperelastic Structural Solid 


4,7 


43 


82,84,108 


HYPER86 


3D 8 node Hyperelastic Structural Solid 


9,12,15 


60 


45,64,86,107 


*SOLID87 


1 0 node Thermal Tetrahedron 


10 


61 


90 


•VISC088 


2D 8 node Viscoelastic Solid 


4,7 


41,43 


82,84,108 


'VISC089 


3D 20 node Viscoelastic Solid 


9,12,15 


60 


45,64,86,107 


SOLID90 


20 node Thermal Solid 


10,13,16 


61 


90 


•SHELL91 


8 node Nonlinear Layered Structural Shell 


4,7 


46 


93,99 


*SOLID92 


1 0 node Structural Tetrahedron 


10 


60 


92,158 


SHELL93 


8 node Structural Shell 


4,7 


46 


93,99 


SOLID95 


20 node Structural Solid 


10,13,16 


60 


95,185 


SOLID96 


3D Magnetic Scalar Solid 


not supported 






SOLID97 


3D Magnetic Solid 


not supported 




'SOLID98 


10 node Coupled Field Tetrahedron 


10 


60 


95,185 


61 


90 


SHELL99 


8 node Layered Shell 


4,7 


46 


93,99 


VISCO106 


2D 4 node Large Strain (viscoelastic) 


3,6 


41,43 


42,56,106,182 


VISCO107 


3D 8 node Large Strain (viscoelastic) 


9,12,15 


60 


45,64,86,107 


VISCO108 


2D 8 node Large Strain (viscoelastic) 


4,7 


41,43 


82,84,108 


INFIN110 


2D 4 node Infinite Solid 


50 


100,101, 
axi 


110 


51 


100,101, 
axi 


110 


INFIN111 


3D 8 node Infinite Solid 


51 


102 


111 






not supportec 






INTER115 


3D Magnetic Interface 


not supported 




•FLUID116 


3D 2 node Thermal Fluid Pipe 


1 |29 


32,33 


S0LID117 


3D Magnetic Solid 


not supported 




HF119 


3D Tetrahedral High-frequency 


not supported 




HF120 


3D Brick/Wedge High-frequency 


not supported 




PLANE"! 21 


2D 8 node Electrostatic Solid 


not supported 




SOUD122 


3D 20 node Electrostatic Solid 


not supported 




SOLID123 


3D 1 0 node Tetrahedral Electrostatic Solid 


not supported 




CIRCU124 


General Circuit 


not supported 




FLUID129 


2D Infinite Acoustic 


not supported 




FLUID130 


3D Infinite Acoustic 


not supportec 






*FLUID141 


2D 4 node Thermal Fluid 


3,6 


48 


55,57 


FLUID142 


3D 8 node Thermal Fluid 


9,12,15 


62 


142 


*SHELL143 


3D 4 node Plastic Shell 


3,6 


46 


63,181 


*PLANE145 


2D 8 node Structural P-element 


4,7 


40,41 ,43 


82,84,108 


*PLANE146 


2D 6 node Structual P-element 


4 


40,41,43 


82,84,108 


*SOLID147 


3D 20 node Structural Brick P-element 


10,13,16 


60 


95,185 


'SOLID148 


3D 1 0 node Structrual Tetrahedron 


10 


60 


95,185 


'SHELL150 


3D 8 node Structural Shell P-element 


4,7 


46 


93,99 


SURF151 


2D Thermal Surface Effect 


not supported 




SURF152 


3D Thermal Surface Effect 


not supported 





SURF153 


2D Structural Surface Effect 


not supported 




SURF154 


3D Structural Surface Effect 


not supportec 






Name 


Description 


Geometry 


Analysis 


Map to Element 


*SHELL157 


4 node Thermal-electric Shell 


3,6 


48 


55,57 


*HYPER158 


3D 10 node Hyperelastic Tetrahedron 


10 


60 


158 


LINK160 


3D Explicit Spar 


not supportec 






BEAM161 


3D Explicit Beam 


not supported 




SHELL163 


Explicit Thin Structural Shell 


not supported 




SOLID164 


3D Explicit Structural Shell 


not supported 




COMBIN165 


Explicit Spring-Damper 


not supported 




MASS166 


3D Explicit Structural Mass 


not supported 




LINK167 


Explicit Spar (tension only) 


not supported 




TARGE 169 


2D target segmet (slide line) 


supported, not as an element 


TARGE170 


3D Target Surface 


not supported 


C0NTA171 


2D Surface to Surface Contact 


supported, not as an element 


CONTA172 


2D 3 node Surface to Surface Contact 


supported, not as an element 


CONTA173 


3D Surface to Surface Contact 


supported, not as an element 


CONTA174 


3D 8 node Surface to Surface Contact 


supported, not as an element 


SHELL181 


3D 4 Node Structural Shell (reduced integrate) 


3,6 


46 


63,181 


PLANE182 


2D 4 node Structural Solid (reduced integrate) 


3,6 


40 


42,182 


41 


42,56,106,182 


43 


42,56,106,182 


SOLID185 


3D 8 node Structural Solid (reduced integrate) 


10,13,16 


60 


95,185 


BEAM188 


3D 2 node Finite Strain Beam 


not supported 






BEAM 189 


3D 3 node Finite Strain Beam 


not supported 


i 



* Element type not supported on output to ANSYS. Output to AiNSYS uses the mapped 
element type. 



A.2 Element mapping from Fern Builder to ANSYS 

The following tables map the Fern Builder geometry and analysis types to the supported ANSYS elements 
that are written in the Fern Builder to ANSYS output file. 



Table 2: Types for point elements 





03 






c 

>» 






J 






"3 
E 
o 


c 




0) 

O 


o 
Ql 


Analysis type 




0 : y 


Node to ground translational spring 


0 




Node to ground rotational spring 


1 




Node to ground damper 


2 




Point mass 


3 


21,71 



Table 3: Types for line elements 





0) 
CL 




© 
c 






© 
c 


o 




© 
E 


Li 






o 


© 


■o 

CO 




© 

O 


c 
—I 


O 


Analysis type 








Node to node translational spring 


{: 20 


14 




Node to node rotational spring 


21 


14 




Node to node damper 


:22 


14 


;"■ • 


2D Truss 


23 


1 


1 


3D Truss 


24 


8 


8 


2D Beam 


25 


3 


3 


3D Beam 


-26 


4 


189 


Axisymmetric shell 


•;27 


61 


61 


Asymmetric shell 




61 


61 


Heat transfer 


29 


32,33 


32,33 


Axisymmetric heat transfer 


.30 


32 


32 



Table 4: Types for planar elements 





netry type 


r Triangle 


ratic Triangle 


ble Triangle 


r Quad 


tratic Quad 


ble Quad 




o 


© 
© 
c 


© 


© 


Linea 


© 


© 




© 
O 




o 


© 
> 


o 


© 

> 


Analysis type 




3 


4 .-.>'. v. f ;?; 






7 ..;.,v 5 -.'-V. 


8 <■<, : 


Plane stress 


■40 


42,182 


82 


82 


42,182 


82 


82 


Plane strain 


;41 


42,56,106,182 


82,84,108 


82,84,108 


42,56.106,182 


82,84,108 


82,84,108 


Generalized plane strain 


#2 


42,56,106,182 


82,84,108 


82,84,108 


42,56,106,182 


82,84,108 


82,84,108 


Axisymmetric 


[43 


42,56,106,182 


82,84,108 


82,84,108 


42,56,106,182 


82,84,108 


82,84,108 


Asymmetric 


44 


25 


83,84 


83,84 


25 


83,84 


83,84 


Membrane 


45 


41 






41 






Shell 


46 


63,181 


93,99 


93,99 


63,181 


93,99 


93,99 


Fluid 


47 


141 


141 


141 


141 


141 


141 


Heat transfer 


.48 


55,57 


77 


77 


55,57 


77 


77 


Axisymmetric heat transfer 


,49 


55,75 


77,78 


77,78 


55,75 


77,78 


77,78 




Table 



5: Types for 3 



dimensional elements 





ietry type 


• Tetra 


atic Tetra 


)le Tetra 


' Wedge 




r atic Wedge 


)le Wedge 


- Brick 


-atic Brick 


)le Brick 




E • 
o 


CO 
03 

c 


CO 
3 


Variat 


CO 
03 
C 




CO 

=3 


Variat 


CO 
03 

c 


CO 


Variat 




03 

o 


_l 


o 


_J 




o 


—I 


O 


Analysis type 






10 sg£ 




12 I 


• y . 

;f l : -~ 


13 j 


14 v ; v : ; 


15; 


16 


.1.7 


Structural 




72,86,107 


92,158 


92,158 


45,64,86,107 


95,185 


95,185 




95,185 


95,185 


Heat transfer 


|6i 


70 


90 


90 


70 


90 


90 


70 


90 


90 - 


Fluid 




142 


142 


142 








142 


142 


142 



Table 6: Types for interface elements 





Geometry Type 


2 Node Interface: Opposing sides 


4 Node Interface: Opposing sides 


6 Node Intedace: Opposing sides 


6 Node Interface: Opposing faces 


8 Node Intedace: Opposing faces 


16 Node Interface: Opposing 
faces 


18 Node Interface: Opposing 
faces 


1 Node + ref node Interface: 
Rigid 


2 Node + ref node Rigid interface 


3 Node + ref node Rigid interface 


3 Node + ref node Rigid interface 


4 Node + ref node Rigid interface 


8 Node + ref node Rigid interface 


9 Node + ref node Rigid interface 


Analysis Type 




30 , 


31.. 


32 .. 


33 






36 \ 


40 ; 


4 V 


42 " 


43 • 


44 


45 • 


46 . 


1 DOF structural interface 


.80 


40 




























2 DOF structural interface 


.81 


12 














26 














3 DOF structural interface 


■:*82 


52 




























Structural interface 


-;83 


52 




























Axisymmetric structural interface 


:-84 






























Heat transfer interface 


.85 


40 




























Axisymmetric heat transfer interface 


86 































Table 7: Types for infinite elements 





Geometry type 


2D Infinite, 2-9 
Node 


3D Infinite, 4-27 
Node 


N Node User 
defined 


Analysis type 




50 . • 


51 •• 


60 


Plane stress 


.100 


110 






Plane strain 


.101 


110 






Axisymmetric 


102 


110 







SI 



Solid 


£1.03 




111 




Type for user defined elements 










User defined 


•120 
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Appendix - ANSYS Element Type Support 



Table 1 lists each supported ANSYS element type and the geometry type and analysis type that it is 
assigned when reading into Fern Builder. It also lists the ANSYS element types that are written to ANSYS 
from Fern Builder. ANSYS element types not directly supported on output will be mapped to the element 
type listed in the ANSYS output column. 



Table 1: ANSYS element type support 



ANSYS Input 


FEM Build 


er Type 


ANSYS Output 


Name 


Description 


Geometry 


Analysis 


Map to Element 


I IMW1 


O Cnar 

opsr 


1 


23 


1 


*PLANE2 


2D 6 node Triangle, Plane Stress 
2D 6 node Triangle, Plane Strain 
on R nnrip Triannle Axisvmmetric 


4 


40 


82 


41 


82,84,108 


43 


82,84,108 


DCMIVIO 


O f - ^ d^ctio Roam 


1 


25 


3 


btAIV14 


ou ciasxic beam 


1 


26 


4 


bULIUo 


ju o nooe uoupiea oouu ^uiick or weuge; 


12,15 |60 


45,64,86,107 






|61 |70 


COMBIN7 


Revolute Joint 


not supported I 


LINK8 


3D Spar 


1 


24 |8 


INFIN9 


2D Infinite Boundary 


not supported 




'LINK10 


3D Spar - Tension only 


1 


23 


1 


*LiNK1 1 


3D Actuator 


1 


23 


1 


CONTAC12 


2D Point to Point Contact 


30 


81 


12 


PLANE13 


2D Coupled Field (linear quad.tri) 


3,6 


40 


42 


41 


42,56,106,182 I 


43 


42,56,106,182 


48 


55,57 


49 


55,75 


COMBIN14 


Spring and/or Damper (1 D,2D, and 3D) 


1 


20 


14 


21 


14 


22 


14 


PIPE16 


Elastic Straight Pipe 


1 


26 


4 


PIPE17 


Elastic Pipe Tee 


not supportec 


I 


PIPE18 


Elastic Curved Pipe (elbow) 


not supported 




SURF19 2D Surface Effect 


not supported 




PIPE20 


Plastic Straight Pipe 


not supportec 






MASS21 


Structural Point Mass 


0 


3 


21,71 


SURF22 


3D Surface Effect 


not supportec 






"BEAM23 


2D Linear Beam 


1 


25 


3 


*BEAM24 


3D Linear Beam 


1 


26 


4 


PLANE25 


Axisymmetric with Asymetric loads 


3,6 


44 


25 


CONTAC26 


2D Point to Ground Contact 


40 


81 


26 


MATRIX27 


Stiffness, Damping, or Mass Matrix 


not supportec 






*SHELL28 


Shear/Twist Panel 


6 


46 


63,181 


FLUID29 


2D Acoustic Fluid 


not supportec 






FLUID30 


3D Acoustic Fluid 


not supportec 


- 




'LINK31 


Radiation (Is this a boundary condition?) 


1 


29,30 


32 


29 


33 



LINK32 


2D Conduction 


1 


29,30 


32 


LINK33 


3D Conduction 


1 


29 


33 


Name 


Description 


Geometry 


Analysis 


Map to Element 


*LINK34 


Convection (Is this a boundary condition?) 


1 


29,30 


32 


29 


33 


•PLANE35 


2D 6 node Triangular Thermal Solid 


4 


48,49 


77 


SOURC36 


Current Source 


not supported 






COMBIN37 


Control 


not supported 




FLUID38 


Dynamic Fluid Coupling 


not supported 






*COMBIN39 


Nonlinear Spring (translation) 


1 


20 • 


14 


(rotation) 


21 


14 


COMBIN40 


Combination 


30 


80,85 


40 


SHELL41 


Membrane Shell 


3,6 


45 


41 


PLANE42 


2D 4 node Structural Solid (stress) 


3,6 


40 


42,182 


(strain) 


41 


42,182 


(axisymmetric) 


43 


42,182 


'SHELL43 


Plastic Larqe Strain Shell 


3,6 


46 


63,181 


BEAM 44 


3D Offset Tapered Unsymmetric Beam 


not supported 




SOLID45 


3D Structural Solid 


9,12,15 


60 


45 


"SOLID46 


3D Layered Structural Solid 


9,12,15 


60 


45,64,86,107 


INFIN47 


3D Infinite Boundary 


not supported 






CONTAC48 


2D Point to Surface Contact 


not supported 




CONTAC49 1 3D Point to Surface Contact 


not supported 




MATRIX50 iSuperelement 


not supported 






A Yi^\/mmptrir Stmrtufll Shpll 

A^AIO y J 1 11 IIC 11 IL/ OlIUvlUul vJl ICII 


1 |27 


61 I 


CONTAC52 


3D Point to Point Contact 


30 |82,83 


52 I 


PLANE53 


Magnetic 


not supported 




"BEAM54 


2D Offset Tapered Unsymmetric Beam 


not supported 




3 


PLANE55 


2D Thermal Solid 


3,6 


48 |55,57 


49 155,75 


HYPER56 


2D 4 node Hyperelastic Solid 


3,6 


41,43 


42,56,106,182 


SHELL57 


3D 4 node Thermal Shell 


3,6 


48 


57 


•HYPER58 


3D 8 node Hyperelastic Solid 


9,12,15 


60 


45,64,86,107 


PIPE59 


Immersed Pipe or Cable 


not supportec 






PIPE60 


Plastic Curved Pipe (elbow) 


not supported 




SHELL61 


2 node Axisymmetric with Asymetric Loads 


1 27 


61 


SOLID62 


Magnetic Solid 


not supported 




*SHELL63 


3D 4 node Elastic Shell 


3,6 


46 


63,181 


SOLID64 


3D 8 node Anisotropic Solid 


9,12,15 


60 


45,64,86,107 


*SOL!D65 


Reinforced Concrete 


9,12,15 


60 


45,64,86,107 


*FLUID66 


3D Thermal Fluid Pipe 


1 


29 


32,33 


*PLANE67 


4 node Thermal Electric Solid, Linear 


3,6 


48 


55,57 


*LINK68 


Thermal Electric Line 


1 


29 


32,33 


•SOLID69 


3D Thermal Electric Solid 


9,12,15 


61 


70 


SOLID70 


3D Thermal Solid 


9,12,15 


61 


70 


MASS71 


Thermal Point Mass 


0 


3 


21,71 


*SOLID72 


3D 4 node Tetrahedron with Rotations 


9 


60 


72,86,107 


*SOLID73 


3D 8 node Structural Brick with Rotations 


9,12,15 


60 


45,64,86,107 


•HYPER74 


2D 8 node Hyper-elastic Solid 


4,7 


41,43 


82,84,108 


PLANE75 


4 node Thermal Axisymmetric with Asymmetric 
Loads 


3,6 


49 


55,75 


PLANE77 


2D 8 node Thermal Solid 


4,7 


48 


77 


49 


77,78 


PLANE78 


8 node Thermal Axisymmetric with Asymmetric 


4,7 


49 


77,78 



SURF153 


2D Structural Surface Effect 


not supported 




SURF154 


3D Structural Surface Effect 


not supported 






Name 


Description 


Geometry 


Analysis 


Map to Element 


*SHELL157 


4 node Thermal-electric Shell 


3,6 


48 


55,57 


'HYPER158 


3D 10 node Hyperelastic Tetrahedron 


10 


60 


158 


LINK160 


3D Explicit Spar 


not supported 






BEAM161 


3D Explicit Beam 


not supported 


• 


SHELL163 


Explicit Thin Structural Shell 


not supported 




SOLID164 


3D Explicit Structural Shell 


not supported 




COMBIN165 


Explicit Spring-Damper 


not supported 




MASS166 


3D Explicit Structural Mass 


not supported 




LINK167 


Explicit Spar (tension only) 


not supported 




TARGE169 


2D target segmet (slide line) 


supported, not as an element 


TARGE170 


3D Target Surface 


not supported 




C0NTA171 


2D Surface to Surface Contact 


supported, not as an element 


CONTA172 


2D 3 node Surface to Surface Contact 


supported, not as an element 


CONTA173 


3D Surface to Surface Contact 


supported, not as an element 


CONTA174 


3D 8 node Surface to Surface Contact 


supported, not as an element 


SHELL181 


3D 4 Node Structural Shell (reduced integrate) 


3,6 


46 


63,181 


PLANE182 


2D 4 node Structural Solid (reduced integrate) 


3,6 


40 


42,182 


41 


42,56,106,182 


43 142,56,106,182 


SOLID185 


3D 8 node Structural Solid (reduced integrate) 


10,13,16 


60 |95,185 


BEAM188 


3D 2 node Finite Strain Beam 


not supported I 


BEAM189 


3D 3 node Finite Strain Beam 


not supported | 



* Element type not supported on output to ANSYS. Output to ANSYS uses the mapped 
element type. 



A.2 Element mapping from Fern Builder to ANSY'S 

The following tables map the Fern Builder geometry and analysis types to the supported ANSYS elements 
that are written in the Fern Builder to ANSYS output file. 



Table 2: Types for point elements 





o 






CL 
>. 






>» 
w 






CJ 

E 






o 
a 


c 

"o 




a 


CL 


Analysis type 




0 


Node to ground translational spring 






Node to ground rotational spring 






Node to ground damper 






Point mass 


: 3 


21,71 



Table 3: Types for line elements 





Geometry type 


Linear Line 


Quadratic Line 


Analysis type 








Node to node translational spring 


>20 


14 




Node to node rotational spring 


21 


14 




Node to node damper 


<22 


14 




2D Truss 


723 


1 


1 


3D Truss 


'24 


8 


8 


2D Beam 


:2S 


3 


3 


3D Beam 


26 


4 


189 


Axisymmetric shell 


27 


61 


61 


Asymmetric shell 


•28 


61 


61 


Heat transfer 


.29 


32,33 


32,33 


Axisymmetric heat transfer 


"30 


32 


32 



Table 4: Types for planar elements 





Geometry type 


Linear Triangle 


Quadratic Triangle 


Variable Triangle 


Linear Quad 


Quadratic Quad 


Variable Quad 


Analysis type 






4 : 




6>; > • 


7 


8 ••■ r 


Plane stress 


:,40 


42,182 


82 


82 


42,182 


82 


82 


Plane strain 


.41 


42,56,106,182 


82,84,108 


82,84,108 


42,56,106,182 


82,84,108 


82,84,108 


Generalized plane strain 


42 


42,56,106,182 


82,84,108 


82,84,108 


42,56,106,182 


82,84,108 


82,84,108 


Axisymmetric 


_ 43 


42,56,106,182 


82,84,108 


82,84,108 


42,56,106,182 


82,84,108 


82,84,108 


Asymmetric 


.44 


25 


83,84 


83,84 


25 


83,84 


83,84 


Membrane 


■45 


41 






41 






Shell 


46 


63,181 


93,99 


93,99 


63,181 


93,99 


93,99 


Fluid 


.47 


141 


141 


141 


141 


141 


141 


Heat transfer 


\48 


55,57 


77 


77 


55,57 


77 


77 


Axisymmetric heat transfer 


:49 


55,75 


77,78 


77,78 


55,75 


77,78 


77,78 



Table 5: Types for 3 dimensional elements 





Geometry type 


Linear Tetra 


Quadratic Tetra 


Variable Tetra 


Linear Wedge 


Quadratic Wedge 


Variable Wedge 


Linear Brick 


Quadratic Brick 


Variable Brick 


Analysis type 




9 , 


10 


11 


12 ... % ■>■:■>* 


13 I, 


14 "J . ■ 


15 :; 


16 A •• 


17/ 


Structural 


:.60 


72,86,107 


92,158 


92,158 


45,64,86,107 


95,185 


95,185 




95,185 


95,185 


Heat transfer 




70 


90 


90 


70 


90 


90 


70 


90 


90 


Fluid 


62 


142 


142 


142 








142 


142 


142 



Table 6: Types for interface elements 





Geometry Type 


2 Node Interface: Opposing sides 


4 Node Intedace: Opposing sides 


6 Node Interface: Opposing sides 


6 Node Interface: Opposing faces 


8 Node Interface: Opposing faces 


16 Node Interface: Opposing 
faces 


18 Node Interface: Opposing 
faces 


1 Node + ref node Interface: 
Rigid 


2 Node + ref node Rigid interface 


3 Node + ref node Rigid interface 


3 Node + ref node Rigid interface 


4 Node + ref node Rigid interface 


8 Node + ref node Rigid interface 


9 Node + ref node Rigid interface 


Analysis Type 




30 


31 - 


32 


33 a 


34 


35 ■■ 


36 \ 


40 V 


41 


42 


43 • 


44 ;. 




46 


1 DOF structural interface 


80 


40 




























2 DOF structural interface 


•!81 


12 














26 














3 DOF structural interface 


*82 


52 




























Structural interface 


1 83 


52 




























Axisymmetric structural interface 


;84 






























Heat transfer interface 


;85 


40 




























Axisymmetric heat transfer interface 


86 































Table 7: Types for infinite elements 





Geometry type 


2D Infinite, 2-9 
Node 


3D Infinite, 4-27 
Node 


N Node User 
defined 


Analysis type 




50,' ■ 


51 . 


60 


Plane stress 


100 


110 






Plane strain 


101 


110 






Axisymmetric 


102 


110 







Solid 


ip3 




111 




Type for user defined elements 




Till 






User defined 


i>120 









Return to Table of Contents 



Aschar Read Output File Interface 

This interface reads Aschar *output (plot) files and extracts grid coordinates, material ids, centroidal 
temperatures of elements, coordinates of points on the ablation boundary, and temperatures at those points. 
This data is used to generate grids and temperature results. 

The user has two grid options: 

1. Save original grid and view the ablation profile as a function of time. Calculated nodal temperature and 
an ablation surface are saved for each time interval. Displacement results are created at each time step 
and displacements are defined to move nodes on the ablating surface of the original mesh to the current 
ablation surface location. 

2. Use the ablation surface at a given time to edit and view the ablated structural grid. Nodal temperature 
results are calculated and saved at the time specified by the user. 

The user also has the option of saving the centroidal temperatures of the elements. 

Nodal temperature results along the ablation surface are interpolated from the given ablation surface 
centroidal results. The rest of the nodal temperature results are interpolated from the element centroidal 
temperature results given in the output file. The interpolation is done using a weighted inverse distance 
method. In other words, the smaller the distance between the centroid and the node the greater the influence 
it has in the interpolation of the nodal temperature. 

*The Aschar output file is a binary file. 

Return to Table of Contents 




GridGen Read File Interface 

This interface reads GridGen .grd and Plot 3D .p3d files and generates corresponding nodes and elements. 
Return to Table of Contents 



Ideas Master Series Read Universal File Interface 

This interface reads Ideas Master Series (Ideas MS) universal files and extracts FEM data from supported 
data set sections. Supported data sets are as follows: 



Name 


Data Set 


Header 


151 


Units 


164 


Material* 


1710 


Laminate Definitions 


2415 


Coordinate systems 


2420 


Nodes 


2411 


Elements 


2412 


Associated Element Data 


748 


Constraint Sets 


754 


Permanent Groups 


2429 


Restraint Sets 


791 


Load Sets 


790 


Amplitude 


794, 796 


Analysis Data 


2414 



Universal file data is converted from SI units into current model units as the file is read. After reading the 
universal file, FEM Builder converts axisymmetric models from the Ideas MS R-6-Z convention to the 
FEM Builder 1-2-3 coordinate system convention. 

* Only the material property name is extracted. Material properties are ignored. 
Top 

Ideas Master Series Write Universal File Interface 

This interface writes Ideas Master Series universal files. Supported data sets are as follows: 



Name 


Data Set 


Header 


151 


Units 


164 


Material 


1710 


Laminate Definitions 


2415 


Coordinate svstems 


2420 


Nodes 


2411 


Elements 


2412 


Associated Element Data 


748 


Constraint Sets 


754 


Permanent Groups 


2429 


Restraint Sets 


791 


Load Sets 


790 


Analysis Data 


2414 



FEM Builder converts axisymmetric models from it's 1-2-3 coordinate system to the Ideas MS R-8-Z 
convention. 

■ Ton 

Return to Table of Contents 



PATRAN Read Neutral File Interface 



The neutral file is the way of transmitting PATRAN's database in and out of its system to other analysis 
programs. It is organized into "packets". Each packet contains the data for a fundamental unit of the model, 
such as the definition of a specific finite element. The following table shows the packets that are supported 
in Fern Builder's Read PATRAN interface. 



Packet Number 


Packet Description 


25 


File title 


1 


Node data 


2 


Element data 


3 


Material properties 


5 


Coordinate system 


6 


Distributed loads - pressures 


7 


Node forces 


8 


Node displacements 


14 


MPC data - constraints 


21 


Named components - groups 


31 


Grid data - points 


32 


Line data - curves 



Nodes 

The interface reads node label, coordinates, and displacement coordinate system. 
Elements 

The following table lists each supported PATRAN element geometry type and the corresponding Fern 
Builder element geometry type that supports it. 



PATRAN 


Number of 


FEM Builder 


Geometry Type 


nodes 


Geometry Type 


Bar 


2 


Linear Line 




3 


Quadratic Line 


Triangle 


3 


Linear Triangle 




6 


Quadratic Triangle 




9 


Not supported 


Quad 


4 


Linear Quad 




8 


Quadratic Quad 




12 


Not supported 


Tetra 


4 


Linear Tetra 




10 


Quadratic Tetra 


Wedge 


6 


Linear Wedge 




15 


Quadratic Wedge 




24 


Not supported 


Hex 


8 


Linear Brick 




20 


Quadratic Brick 




32 


Not supported 



The PATRAN neutral file has a configuration number in its element data. It is assumed that it relates to the 
element's analysis type. PATRAN elements without a configuration number use the FEM Builder analysis 
type that is specified in the user interface. Non-zero configuration numbers are assumed to be the analysis 
characteristic code as used by FEM Builder. This implies that all elements supported in Fern Builder are 
supported in the interface. 



Material Properties 

The following table lists the PATRAN supported material properties and their supported counterparts i 
Fern Builder. 



PATRAN 


Fern Builder 


Elastic Modulus 
Poisson's Ratio 
Shear Modulus 


Elastic Modulus — Isotropic 
Elastic Modulus - Orthotropic 
Elastic Modulus - Anisotropic 


Thermal Expansion 
6 coefficients 


Expansion - Isotropic 
Expansion - Orthotropic 
Expansion - Anisotropic 


Thermal Conductivity 
6 conductivities 


Conductivity - Isotropic 
Conductivity - Orthotropic 
Conductivity - Anisotropic 


Density 


Density 


Specific Heat 


Specific Heat - CP 


Emissivity 


Emissivitv 



Coordinate Systems 

The interface reads a coordinate system's origin, points on Z and X axis, rotation matrix, and type (e 2 
rectangular, cylindrical, spherical). 

Loads and Boundary Conditions 

For structural results, the following table lists PATRAN supported loads and their supported counterparts 
Fern Builder. 



Type 


PATRAN 


Fern Builder 


Structural 


Translations 


Restraints (1-3) 




Forces 


Nodal Forces (1-3) 




Pressure 


Pressure 




Temperature 


Temperature 



Constraints 

The interface reads constraints (MPC data) from PATRAN into Fern Builder. 
Groups 

The interface reads group id, name, member's type, and member's label. 
Points 

The interface reads point label, and coordinates. 
Curves 

The interface reads curve label, and curve coefficients. 
Top 



PATRAN Write Neutral File Interface 

This interface writes a PATRAN neutral file and files containing results from a finite element model in 
FEM Builder. The neutral file is the only way to pass data into PATRAN's database. It is organized into 
"packets" containing the data for a fundamental unit of the model. The following table shows the packets 
that are supported in this interface. 



Packet Number 


Packet Description 




File title 


i 


Node data 


/_ 


Element data 


i 
5 


Material properties 
Coordinate svstem 


6 
7 


Distributed loads - pressures 
Node forces 


8 


Node displacements 


"21 


MPC data - constraints 




*i«mwu vumpuiienis - groups 





Nodes 

The interface writes node label, coordinates, and label of displacement system. 
Elements 

FEM Builder element analyse "nfiguraon number ,ha, is ompu, is ,he 



PATRAN 
Geometry Type 


Number of 
nodes 


FEM Builder 
Geometry Tvpe 


Bar 


2 


Linear Line 




r 3 


Quadratic Line 


Triangle 


3 


Linear Triangle 




6 


Quadratic Triansle 




9 


Not supported 


Quad 


4 


Linear Quad 




8 


Quadratic Quad 




12 


Not supported 


Tetra 


4 


Linear Tetra 




10 1 


Quadratic Tetra 


Wedge 


6 


Linear Wedse 




15 


Quadratic Wedse 




24 


Not supported 


Hex 


8 


Linear Brick 




20 


Quadratic Brick 




32 


Not supported 



Material Properties 

ESS? " ble "~ PATRAN F1— - «* supported eou„,erpans in 



PATRAN 
Elastic Modulus 
Poisson's Ratio 
Shear Modulus 


Fern Builder 
Elastic Modulus - Isotropic 
Elastic Modulus - Orthotropic 
Elastic Modulus - Anisotropic 


Thermal Expansion 
6 coefficients 


Expansion - Isotropic 
Expansion - Orthotropic 
Expansion - Anisotropic 



Thermal Conductivity 
6 conductivities 



Mass Density 
Specific Heat 



Emissivitv 



Conductivity - Isotropic 
Conductivity - Orthotopic 
Conductivity -Anis otropic 



Density 



Specific Heat - CP 



Emissivitv 



Coordinate Systems 

X2rX£S53r rt -* p- - * - and w (eg 

Loads and Boundary Conditions 

For structural results, the following table list, patpam 

Fern Builder. hstS ?AT ^ supported loads and their supported counterparts 



IXEL 

Structural 



ANSYS _ 
Translations 



Forces 



Pressure 



Fern Builder 



Restraints 



Nodal Forces 



Pressure 



Temperature 

Constraints 
Groups 

The imerfoce „n K s S ro u p id , name , memb „, ^ ^ ^ 

PATRAN Results Files 



St»t«;£;; s fem b ,s : ique,y ide ™ fied b * *• «* ^ « « u , 



Nodal Result 

Element Nodal Result 
Centroidal Result 


Displacement 
Temperature 

StTQSS 




Strain 




Von-Mises stress 




Hvdrostatic stress 


Tog 


Max. shear stress 


Return to IabIeolXor^ 





Sinda Read Output File Interface 
Sinda Write Input File Interface 

^^^^Z^^^TT ° — — — * - FEM 

mp«, biocb are written i„ Ce /iNDA inpTm." " *' S ,hem,a ' mm °* The fotwtg SINDA 

• TITLE 

• NODE 

• CONSTANT 

• ARRAY 

• EXECUTION 

• VARIABLES I 

• VARIABLES 2 

• OUTPUT CALLS 

Capacitors n^n 
Cpjiductor^Data 

and Iength correctIon . 



Fi Su^J^Conductor Geometry. Points a nr,^ h l 

L if /Ag rjgggcg a w ^ 5 wtfii^a/rt 



T^^^^^Z^JSt^^ thC Ca,CU,ati0n of ** conductance The area 
hel'" IT" ^ ^ d °" ed ,ine in F&Sf Sn?h C r Ct 3rea bCtWeen tW0 e,e ™"" S u s n a the 



Option 


Conductance 


Actual 


1 *- 

L 


Area Correction 


Acosd 
k 

L 


length Correction 


.t-JL. 

Z,cos6 



Control CnrKt-nn^ 

• TIMEND a ' the foIlow >ng control constants are output: 

OUTPUT 
DTIMEH 
DTIMEI 
DTIMEL 
ARLXCA 
DRLXCA 
ATMPCA 
DTMPCA 
CSGFAC 
SIGMA 
NLOOP 

If a steady-state execution procedure is selected f~n • 

• BALENG Ure 13 se,ected - ^ follovvmg control constants are. output: 

• ARLXCA 

• DRLXCA 

• SIGMA 

• NLOOP 

Array D.i ta 

dependent bounds conditions Jre also MiS^ " '° * defin5d ' Tim 

Execution Rlr,^ 

Transient or steady-state execution methods can be selected aw. m 

• FWDBKL selected. Available transient methods are 

• SNADE 

• SNFRDL 

• SNDURF 

Available steady-state Methods include 

• SNDSNR 

• SCROUT 

• STDSTL 

• SNHOSS 

• SNSOSS 



Return to Table nf Pnn.,-,. 



TexChem 

rS^logyrsf^f e « uil *num program developed in ™ „ 

* ™ described ,„ , he fo,^^™'™' "*•«*». ^SS^S**- ° f 

D _ _ to na anting TexChem 

Read TexChem File interface 

1 nis interface reads TexPh^ 

Write TexChem File ,„,erf ace 

inis interface writes TexCh 

• Specie name 

■ rSr actlondata(optiona,) 

• e D n e a n'si t ; Pendent pro ^C^SS5 me reqU,Ved - ' " e,ther ^ COefflc ^ 



' Specific Heat C P 
Isotropic conductivity 



• Che mica i Specie Di( f m . vi 

0 = 0 .„ „ (if ^''^^ lowing equaIio , 

• Chemical Specie Solubilitv- s c 
Boundary Conditions 



User Input 

The Write, TexChem file interface prompts the user for the following information 

• Command file name 

• Solution method 

• Solution parameters 

• Absolute tolerance ATol 

• Relative tolerance RTol 

• Maximum number of steps 

• Spatial output times 

• History output node list 

• Initial/Constant temperature 

• Initial conditions 

The write TexChem input interface generates element face groups for each unique boundary condition 
Return to Table of Contents 



Material Properties 



Material properties app an -, 
* •My* l»£ZSES'£? m !- ■*> —W propel te „ 
^^^fiaaaia. FemlS ITe "" ) ' s »PP°rted mattnTn^ ""f" m,K "* *fined depends 0 „ 
•*l^«y7o read and S " PPOns ,he <° ore™ "d , P 0pemK are "a* in ArjaSTf °" 

* d are no, ,„ * ^JX.ZSSSS,*'. 

A material can be created with ■ " 4 

to one and only one nJeriai I ^ ™ lti ^ ^al ids. H 0wev ! mT * is NttuSTto 

er, a matenal,d can be associated 

Create 

The menu bar Create Mat - 
Upon selecting a property tvne th* 

^r:^Z^^:i^^^. Tnc nser musl se , K , 

Ponies. ^ a cheeked box .iCSS^ ' 

" tne " st of supported 

ffthe user is in create mode and selects nn, ■ ■ 

^'h'' 6 ^' 1 ^''* l ^ e P € aden[ properties a ,1 ' s '" 1 2 property, any changes are treated as if in edit mode 

?Ko^ 

.entperatnrc i nsen , ^R^^* -S 

Edit 

The menu bar Edit, Material Prnn # 
I ne user may create nro 

Property type. PfeSS button in order toLe th^hn„ k r Pr0perty is added °r 

Ch3ngeS before Meeting a different 

— , 

List 



Deformation 

The actual scale factor scales rt,^ f 

Display 

S S&£Z22%»z*> <** — or . e 

Ton c ° tlVaLd ^ P ress '"g the color button. 



I0Q 

Vector Plots 
Result 



Wear above fc * * «* K» I™s fte „ ser fc oppor , unity ,0%^™^^^.- 

Deform 

Vector 



Display 

XY Plots 

Time History Plots 

Analysis Results Plots 

component The x Z ■ , t ' reSU,ts at node S- The y-axis is defin^ T he ° ptIOn t0 ave ™2e 

«A- * SS^T 4 usins one ° f * e ^^»£^,"3£ a " d " 



Tools 



Coincident Node Check 



This function allows a finite e Iem„n. a , 



Coincident node check 
Keep, Delete 

2 6 

3 7 
5 9 



Gauss Point Distortion 



Any coincident nodes are merged when the Merge button is pressed 

Element Distortion Check 

face for errorl " — « - **- * brewing ,, up inI0 ils^ t £™ ^ach 

This function checks FFM 

similar ro checks made by ABAOLiFh!? '"' ■f"™ p °™ s Th = checks are 
Points nre no, the same. Q S no ' ldenfal the integration 

An error message is issued savin, that th. .i 

wry small or „ egallve „ , fe a J™ «* dement guuss point nren or volume is 
■""gmtion p„i„ K is very 1^ ™i „e ' ' aC ° bian " 0M w ™« ^ 

to 45- or greater , ha „ ,35- „ fo un d S meSM « e ,s *«« if" nngle less 
SX%^lS5£- fa — • - - - longest side * . 

Xo'de^T ~ — ° f and compared ,„ 1 

&r;x:r corn " ° f au ■*«*■ - .be . 

N0 " : P^uctnlr " 2fc! te f » ■ («. 45. 90, „i„ 



Aspect ratio: 
Area ratio: 
Quad Angle: 
Triangle Angle: 



normal vectors. For Manefcs <s2 fnn.w ? C I *' ° f ° PP ° sin =° c °™<* 
•b. norm,, vocrors ^Td^ZnUoZT'^ * 

After choosing Element Distortion Check in the Tnoic , 

to check the distortion of the mode, wU a con Jp^Z^ C ° me U P with a ■* of functions 
Gauss Point Distortion will be flagged as a deS § ^ t0,eranCe f ° r each functio "- The 



The Default Error Tolerances Are: 



Aspect Ratio > q 

Area Ratio < 5-0 

Quad Angle outside 90° ( + A) 200 

Triangle Angle outside 45' ( + /-) l0 Q 

Element Warping > U 



15.0° 



XtfSrf ^ **— ^ error Frances, « tht mode , by QK „ 

* Ga " SsMe ^' Cau,sMe,„od2 A„ y or„e, me , h „ ds , ha , lverechose „ 

8 Ok ° 'fi? °„ 5 * >W «.000 0.0M 

3.162 0.682 90.000 71.565 0.000 

* " S ' ed V3 '" S B - «*» «*— .0 define „„ der >vhich crilerio „ 

Options 

Fern Builder. yStCmS - ChanSm 2 ^ °P"°"s wtll ^effect future related operations in 

Mouse 

are considered fins,. Nodes, curve end S w! " 0a Pom,s wh ' ch fa " pick zone 

found, a poi„, „„ the work « .".n considered. If no „LJ£ 

- -or » cou.ro, rv tal rHe pick ,„„e „„■ ide„,i f ^™£ ^f^Zl^ ^ 

^^^^^^^^^ 



Work Plane 

Thewockplane is used to simplify geometry modeling. For example, when locating points with the mouse 

a mouse 'h " ° nt ° ^ W °* pIane ' If the work P Iane is wJtoXJ^Z? 

a mouse cl.ck will not return coordinates since the projection point is undefined. P 

By default the work plane is initially located on the xy plane of the global rectangular coordinate svstem 
However the work plane can be either rectangular or cylindrical and moved to C^S^SSStor 
work plane allows mput of* y, z coordinates; a cylindrical work plane allows the input Tr6 z * 
coordinates. The grid snap option controls the coordinates received from mouse clicks The user can 
specfy the gnd size increment and whether screen picks snap to work plane grid point 

'SSS^SS^^ OPd0n aHOWS ^ t0 if C0Ordi "- S — d ™ « #** « 

Element Defaults 

The element defaults will be used to fill the dialog box for element creation or editing. 

S^S^lTo^^ fr ° m 3 P ° M0Wn 5615 UP WhetHer the 0f ^ - ^e 

The Analysis Type sets up a default analysis to correspond with the applicable 2 eometry tvpe Geometrv 
types are d,v,ded mto 4 'families: linear, planar, shell and solid. Eachfamily hL a pop down .St o ' 
analys,s types. Once selected, any geometry type of that family will have the selected default analysis type. 

The Material ID and Property ID boxes allow the user to input an integer value for these defaults. 
Subdivision 

The user can set up the defaults for several methods of selecting default curve subdivision. 

Tte DeSot Tl ™ 6 0Pti °" T " PCr K entage ° f the m0dd Si2e - The P ro ° ram default » 
i ne UevuUon from curve option has not been implemented 

rt MS™" 1 a , SPCCt rad ° ° pti0 " P ' aCeS a " Up P er limit on as P ect rati0 - The prosram default is 5 
^"Sr Pef CUPVe 0Pti0 " Wi " SUbdividG the — int0 " — y divilns. The 

The Minimum quad/brick angle option has not been implemented. 

how *esuMi7 riati0 !! 0pt j 0n l US " a P ercenta Se of the length of a side of a mapped mesh to determine 
how the subdivisions should take place. The program default is 10%. 

Units 

The Units dialog gives the user a pop-down menu of choices for Unit System. If the user selects one of the 

inSt Uni^htr 8 ' ^ C r? P ° ndi , ng UnkS f ° r length ' forCe ' maSS ' time and ^P- Ture a« oad d 
™«^^^^ m - ^ ^ ~ ° f ^ «~ ^ »" ^ -1 Of ^ values in the 

Return to Table of Contents 
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View 



Display Settings 

The display settings include entity Visibility, Geometry display settings, Fern display settings, and 
General settings. The Visibility page allows the user to set the visibility of geometry, fern entities, and 
boundary conditions for the specified model. The visibility of the entire model can be changed as well. ' 
The Geometry and Fem pages allows the user to toggle their entity labels on or off, change their default 
color, and modify the symbol or line style that is used to represent the entity in the model/The General 
page allows the user to turn on or off the visibility of the header which includes the Fem Builder version 
and the date and time. 

On the Fem page, elements have some unique display settings. They are element display, shrink, and 
orientation. The element display types are described as follows. The Line Draw display type draws all 
element edges. The Free Face display type draws all edges of 2D elements and faces of 3D elements not 
shared by two elements. The Free Edge display type draws edges of 2D and 3D elements not shared by 
two elements. The Material Edge display type draws edges of 2D and 3D elements not shared by two * 
elements with the same material ID. The Hidden Line display type draws a display with hidden'lines 
removed. All of the color fill display types generate displays with hidden lines removed, visible faces are 
filled with color, and the specified element edges are displayed. The user can turn on or off the visibility of 
the element orientation via its checkbox. 

Dynamic View 

The view origin, size, and orientation can be modified dynamically using the mouse. The cursor mode 
indicates the function to be performed in response to cursor movement and mouse button use. 

The Pan cursor mode allows the user to move the model with respect to the screen with the mouse. The pan 
operation begins when the left mouse button is depressed and terminates when the left mouse is released. 

The Magnify cursor mode allows the user to redefine the view scale with the mouse. Scaling begins when 
the left mouse button is depressed. Scaling occurs as the cursor is dragged up or down on the screen. The 
model increases in scale as the mouse is dragged /pulled down the screen, and decreases as the mouse is 
dragged/pushed up the screen. Scaling terminates when the left mouse is released. 

The Rotate cursor mode allows the user to rotate the model with respect to the view center with the mouse. 
The rotation operation begins when the left mouse button is depressed and terminates when the left mouse 
is released. 

The 3D Rotate cursor mode allows the user to perform a 3D rotation of the model with respect to the view 
center with the mouse. The rotation operation begins when the left mouse button is depressed and 
terminates when the left mouse is released. The rotation operation is most easily described as follows. 

The Zoom cursor mode allows the user to define the view bounds by drawing the view rectangle with the 
mouse. The first corner of the view rectangle is defined when the left mouse button is depressed. The 
rectangle is drawn as the cursor is dragged, i.e. the cursor is moved with the left mouse button depressed, 
across the screen. The view rectangle is complete and the view is redrawn when the left mouse button is 
released. If the left mouse button is clicked, i.e. depressed and released without moving the cursor, the 
mouse point will become the view center with no change to the view scale. 

Consider the view to contain a ball centered in the view with the same diameter as the minimum view 
dimension. Pressing the left mouse button when the cursor is over the ball is like touching the ball. 
Dragging the cursor rotates the ball with respect to the view center. Releasing the left mouse button 
releases the touch on the ball. If the left mouse button is pressed outside the radius of the ball, a 2D 
rotation is performed. 



The Res., function soa.es the ,„ m in , he view wi , h , he ^ 
The Autosome taction Kales the m ^ e , B fi , .„ fte ^ 

Orientation 

direction normal lo the screen. Tlte Screen Bn ! ? ' ,Z vector ** corresponds to the 

Z,Y,X axes. teo P »°n requests the rotation angles about the model 

Dialog position 

The position of interactive dialogs can be specified as Left Kioht r 

program wmdow. This setting is persistent betveen nr. 1\ § ' °* Cmter With res P ect to the main 
mam window and list box. SISter » between interactive sess.ons as is the location and size of the 

Status flags 

red ™ ™ **. — , - 

SSr;rro^ons Sh0 " W " - - ™ «P™ , nformion 

The T.oibar nnd Status Bor fines contro, the visibility of the same. 
Return to Table otTnnu.,,,, 



Overview 

FEM Builder is an interactive program written by Thiokol Propulsion to provide Finite Element Modeling 
(FEM) tools for building and analyzing finite element models, and to provide interfaces between FEM 
systems and analysis programs. 

Fern Builder has a user interface similar to most PC programs with a menu bar, a toolbar, and a status bar. 
The program allows users to have one or more documents open at the same time. A document can contain 
one or more finite element models. Each document can have multiple views. 

File 

File functions allow the user to open, close, and save FEM Builder files. Read and write functions are 
provided to read files from and write files to various analysis programs. Others are provided to read and 
write material property files. The file translation option translates data from one file type to another without 
saving that information in a FEM Builder document, which can save time if no other FEM Builder 
functions are to be performed. 

Create 

Creation functions allow the user create FEM entities , geometry , groups, material properties , meshing , 
boundary conditions . Chemical Species and Reactions . 

Edit 

Edit functions allow the user to edit FEM entities , geometry , material properties , and element orientations . 

Delete 

Delete functions delete selected FEM entities , geometry , material properties . Chemical Species and 
Reactions from the current model. 

List 

List functions write selected FEM entities , geometry , element orientations , constraint equations , groups , 
boundary conditions, analysis results, or material properties , information to the list window. ~ 

Post-Processing 

Post-processing functions include result superposition , and result interpolation , deformed geometry . 
contour plots , vector plots , and XY plots . 

Model Information 

Most FEM Builder functions operate on one finite element model, the current model. The Model 
Information dialog allows the user to set the current model, the model name, and the model title. The 
dialog also lists other model-related information. 

Tools 

Tools include coincident node check, element distortion check, and customizable default options. The 
default options are entity picking , work plane use , element defaults , subdivision , and units . 

View 

The display settings are used to set the visibility and defaults of geometry entities, fern entities, and the 
view header. The view orientation can be specified directly via keyboard input. The view origin, size and 
orientation can also be modified dynamically using dynamic view . Status flags indicate the visibility of the 
toolbar, status bar, and list box. 



Window 



The help option provides access to program version information. 

Program Defaults 

Default model units are Inches, pound mass, pound force second h „ 

>F 'u rorce, second, and degrees Fahrenheit 

Returnt oIabJe_pfComents 



Keyword: ChemiealReactions 

The *ChemicalReactions card defines chemical reirfinnc rr~u ■ , 

should follow the chemical specie input ^SZ^^^T reaCt, ° nS defmed ' ^ Section 
assumed to be zero if not defined P P ' mateml propert y in P ut - The heat of reaction is 



assumed to be zero if not defined. 
Example: 

*ChemicalReactions 

**Nam e ,Heat or reaction, Units / Formula 

Sell t 

Na + Cl -> NaCl 
Water 

2 (H2) + 02 -> 2 (H20) 



Keyword: Materia! 



Example: 

'Material, Aluminum 
'Material, Steel 

Keword: Property 



The Pyeny name is a retired parameter. 

AH property fields are Z^U^ZZx SSS? f "T™ " ^ 
property value names The next card 1 1 ? Property card is a record containing 

the record is numeric the re ort s assumed F*"* 0r «fe». If anv field in 

next keyword card ^^Zl ^ ^ ^ A " SUCC ^ ^ *e 



Example: 

♦Property, Elastic Isotropic 
E. Nu, Temp 
PSI, IN/IN, F 
10300000., 0.3300000, 70.000000 
9900000.0, 0.3300000, 200.00000 

♦Property, Density 
Rho, Temp 
LBM/IN-IN-IN, F 
0.101000000, 70.000000 

Keword: Attribute 

Example: 
*Attribute 

TRef = 70.000000, F 
Keword: Note 

The .Note card is used to associate text with properties or materials. The note ends at the next keyword 

3t> 



properties. If all the properties are deleted for this material name the user will be asked if the material 
should be deleted as well. 

Read 

This interface is used to read material properties from a material property (.pdb extension) file or from a 
Fern Builder (.fdb extension) file. It reads any property that is formatted correctly (see Appendix - Material 
Properties^ including property notes and attributes. This is how user-defined properties are brought into 
FEM Builder. Upon reading the file, the user is prompted to select the material properties they would like 
to add to their current Fern Builder model. 

Write 

This interface is used to write material properties to a file. The property file's default name is the current 
model name with a .pdb extension. It writes all properties that are in the current model's database. 

Return to Table of Contents 



Appendix - Material Properties 
Material Property Classes 



Class Name ; -r" . :^ , : . : 



Structural 



Thermal 



User-Defined 



Currently Supported Material Properties 



Property Name ; 



Elastic Isotropic 



Elastic Orthotropic 
Elastic Anisotropic 



Property Value Names 



E Nu, Temp 



El, E2, E3. Nul 2, Nul3, Nu23. G12, G13, G23. Temp 



Expansion Isotropic 
Expansion Orthotropic 



El 1 1 1, El 122, E2222, El 133, E2233, E3333, El 1 P E2P P E33P 
E1212, E1113, E2213, E3313, E1213, E1313, E1123, E22'* E3373 
E1223,E1323,E2323.Temp " ' ' 



A, Temp 



Expansion Anisotropic 
Conductivity Isotropic 



Al. A2, A3, Temp 



AIL A12. A22, A13, A23, A33. Temp 



Conductivity Orthotropic 



K. Temp 



Conductivity Anisotropic 
Densitv ~~ 



K1.K2, K3,Temp 



Specific Heat Cp 



K11.K12, K22,K13,K23,K33.Temp 
Rho, Temp 



Specific Heat Cv 



Cp, Temp 



Specific Heat Ratio 



Cv, Temp 



Emissivity 



Gamma, Temp 



Chemical Reaction Rates 



Epsilon, Temp 



Reaction. Rate, RQ, Rl, EA, Expl, Exp2. Exp3, Exp4. E 



Chemical Specie Diffusivitv 



Chemical Specie Solubility 



Specie, DRef, DO, P L EA 
Specie, SRef, EA 



Material Property File Format 

^vwnr5 r ° Perty fllG iS Q ke y word - fo ™ atted He- Keyword cards begin with an asterisk in column 

^dSS^T? H e K S,t,Ve ' KeyW ° rd ^ haVe an aSS ° dated ? arameter - The P™*** 
^m^aSSSt I ' C r? a ' A C ° mment iS 3 Hne With aSterisks in co,u ™s one and two. 

inCS "7 P a 7 WhCre ln flIe ' C ° mmentS and bIank lines are on 

^^^i^^T^ 9 10 column one> lhe fiIe is a free format flIe - lf a line ends with * 

comma the next line is assumed to be a continuation line. Recognized keywords include 'Material 
♦Property, 'Attribute, and *Note and are discussed below. 

Keyword: ChemicalSpecies 

'S^SS^^ Card defmeS C i emiCal SpedeS - If chemicaI species are defined ' lhis section shou » d 
precede the material property input. The molecular weight is assumed to be zero if not defined. 

Example: 
*ChemicaISpecies 
**Name,Molecular weight 
Specie 1 



Keyword: ChemicalReactions 

The *ChemicalReactions card defines chemical reactions. If chemical reactions are defined, this section 
should follow the chemical specie input and precede the material property input. The heat of reaction is 
assumed to be zero if not defined. 

Example: 

*ChemicalReactions 

**Name,Heat or reaction, Units / Formula 
Salt 

Na + CI -> NaCl 
Water 

2(H2) + 02 -> 2(H20) 

Keyword: Material 

The *Material card defines a material. All succeeding properties will be associated with this material until 
the next *Material card. The material name is a required parameter. 

Example: 

*Material, Aluminum 
* Material, Steel 



Keword: Property 

The * Property card is used to define a property of a material. The property name is a required parameter. 
A *Material card must precede the * Property card. Properties are tables of numeric or character values. 
All property fields are comma delimited. The first card after the *Property card is a record containing 
property value names. The next card may contain property values or property value units . If any field in 
the record is numeric, the record is assumed to contain property values. All succeeding records until the 
next keyword card contain property values. 

Example: 

♦Property, Elastic Isotropic 
E, Nu, Temp 
PSI, IN/IN, F 
10300000., 0.3300000, 70.000000 
9900000.0, 0.3300000, 200.00000 

♦Property, Density 
Rho, Temp 
LBM/IN-IN-IN, F 
0.101000000, 70.000000 

Keword: Attribute 

The *Attribute card is used to associate parameters and values with properties or materials. The *Attribute 
card is followed by one or more records containing parameters names, values and units . 

Example: 
♦Attribute 

TRef= 70.000000, F 
Keword: Note 

The *iNote card is used to associate text with properties or materials. The note ends at the next keyword 
card. 



Example: 
♦Note 

Material properties extracted from TWR- 15995 
Space Shuttle RSRM Nozzle Materials Data Book 

Unit Specification Rules 

Units specified for property sets and attributes are simply text strings stored with the properties. However, 
unit conversion is possible when the unit descriptions follow the conventions described below. 



Propert y units are expected to consist of the following: 



Unit Type ^ 


Unit Names -r.r®y'U#* ^Sm^i-^ -' 


Lensth 


IN, FT, M, CM, MM 


Force 


LBF, LB, N, DYNE 


Mass 


LBM, KG, GRAM, SLUG 


Time 


S, SEC, MIN, HR 


Temperature 


F, R, K, C 


Pressure 


PSI, PSF, PA. KSI, MSI, MPA, ATM 


Energy 


BTU, CAL, J, KJ, KCAL, ERG 


Power 


W, WATT, KW 


Other 


l,MOL, MOLE 



Rules for unit specification are as follows. The unit text is expected to have at most one /. Any parenthesis 
encountered on input will be ignored. All * and / operators, other than the first /, will be replaced with a -. 



.Property ^ j- 


Units 


Elastic Modulus 


PSI 


Poisson's Ratio 


IN/IN 


Expansion Coefficient 


IN/IN-R 



Return to Table of Contents 



Geometry Creation 



Volume 



Coordinate and Vector Input 

are allowed ' ' P ° ,m ° n the Work #™ will be located T^tlT* "* **" C °" Sidered - * "o 

,nd snap , s on, only points on the grid 

Work Plane 

The vv 



ZtnolT f 0 " 5 *T ° f ^ C00rdinates - The work &™ ^° has a grid snap option that controls 

sc een Ik! fZIT IT ™^ ^ ^ USer Can ^ *" * rid size ina ™< and Aether 
screen picks snap to work plane grid points. 

Top 

Coordinate System 

Coordinate systems can be rectangular, cylindrical, or spherical. Specifying the system origin a point on 
me 6 sv° S t m e o X " aX,S ' * ^ " ^ " " Plan6 a rect ^^ C00rdina * system Sped yin. 

Z^TcS^Z™. pos,tlve z "" is ' and a point on ** re - plane creates a cylindricaI or c 

Top 
Point 

A point defines a location in three-dimensional space. Points can be created by picking points nodes 

IZ2^ P ° X CUrV£ interSeCt i° nS ' by SCreen location °" the w °rk P'ane using the mouse, or bv enters 
coordinates. Other point create functions create points between two coordinate locations, or on a'curve. ° 

Top 



Curve 

A curve is a line, arc, circle, or spline defined in a plane or in general three-dimensional spc 



space. 



Ifhe^ll P ° imS CreatCS ' ineS - Lin£S Ca " be Created fr0m P airs of coordinates usin 2 the Sin 2 le option 
or between successive points using the Point-to-Point option. " " 

.There are four different methods to create an arc. These methods are three points on the arc, the center- 
lzZ?L P °Trl Sta "" end P ° intS ^ the r3diuS ' and the cente r-start points and the ansle. The start-end- 
ol C H en r: Start - a " gle arC definitions use the work P Ia <* * Provide the additional data to 

complete these arc definitions. The start-end-radius arc and the center-start-ansle arc use the work p ane 
normal vector (;-axis) and the right-hand rule to define the plane and circumscribed direction of the tc 

wotnHJir* 0 " i f aVaihbIe WhiCh CrCateS 3 drCUlar arC from the center P° int and a ra dius. It also uses the 
work plane normal vector to complete the circle definition. 

Splines are a series of connected cubic segments with second derivative continuity (C 2 ). Splines are 
defined by spec.fy.ng points along the spline and two end conditions. There are two types of possible end 

Sn P ?r7; Zer ° '"T^ ° r SpeCified tangentS - The Zero curvature end conditions are the default 
apeciried tangent end conditions may be input using the vector input options described above. 

oSSo^rrofftiit^f 55 ' func,ion - wh,ch ms ' curve teed - th « se,ecKd — • - 

Top 

Surface 

fVincttn! in 3 7L° n b °, Unded by ' ° UrVe ° f CUrVCS in tW °" ° r three-dimensional space. Surface creation 

Ipec So Z £ K b r n , y CUrVeS> T£° and reV ° ,Uti0n - The B ° Undar y function creates a ^rface by 
specifying all the boundary curves. The Extrude function creates a surface by extruding a set of connected 

curves through a given distance. The Revolve function creates a surface by revolving a set of connected 
curves about an axis of revolution through a specified an°le connected 



Wi " te ** ° to «— onions such as s „«p. , of , Md mesh of £urvK> K we „ 

Top 

Volume 

surfaces that enclose the volume. The Extrude fmcl n c ^Z\ZT ^ " V °' Ume by Spedf y in = a11 
d.rection and distance. The Revolve function creates a vnhf™ !2 S 8 SUrfaCC and an extrusion 

revolution, and an extrusion angle. ° lume USmg a surface an origin, an axis of 

Future volume function will include sweep, split and Boolean operations. ' 
Top 

Groups 

FEM Builder supports the creation of point curve surfirr onH i 

groups, these groups are not supported by and may nofbe imoorlnT ^ node a " d dement 

■nterface. The group creation functions alios selection of 2 r gh Id " S Master Series 
which a group name may be specified U te££uM^ f "J ?' ° r V0,um « ^ 

me s P ecified na me already exists, it will be replaced. 
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Create Finite Element Model Entities 



Node 
Element 

Constraint Prji, nf j rn;i 

Mesh generation 
Group s 

SmmdarxConditio^ 



Node 

The same coordinate 



^ " S5d f ° r is * - ^ coord iraK inpu , 

Element 

Tog 

Constraint Equations 

• Constrain nodes to free faces 

• Constrain nodes to adjacent nodes 

Constrain Nodes to Elements 



functions are evaluated at this natural coordinate position The zero coe ffi™„, , i 
eliminate near zero shape function values and Jshan l l t0 ' eranCe ,s used t0 

displacement coordinate system for each node the shine fi ° UeS ™ normaIized - Using the 

undergoes a coordinate syLm ££££ tL result "nhTs SSS?" ^ J* 
constraint equation. These coefficients are again coa^ZiT^^T'- "* ^ COeffidentS ° f ^ 
near zero coefficients, and the constraint equation isTated ^^ent tolerance to eliminate 

Constrain Nodes to Element Free Faces 

^^^^^^^ f - to the node that is heing . 

determined, and the node is moved to tZttTesi T^fTT' 'TlT* SyStem " 
w.th.n the move node tolerance If not no constrain S emem lf thlS new ,ocation » 

are evaluated at this natural coord nate posiUon The ze'ro oef ? ^T" ^ $hape functions 

zero shape function values and the taSi c ^ffic.ent tolerance is used to eliminate near 
coordinate system fnr^rh^. ll Z^T. VameS are "onnahzed. Using the displ acement 

system transformation. Tte^oft^iSS^^ that Under =° eS 2 C ™ d ™« 
These coefficients are again compared vv th the z er ^?r <; oef ^>ents of the constraint equation, 
coefficients, and the constraint ^Sn fa c^T t0 ' eranCe * e ' iminate Zer0 

Constrain Nodes to Adjacent Nodes 

move node tolerance to be moved I s Se node k Th, ? be Constrained ™« be within the 

such line exists, then the nod Is not ™ d a d no ™ ? m ° Ved * ^ C '° SeSt P ° sition on the * "0 
coordinate of the node to constrain rdZt^Z TT " generated ' The P™™'™ 

function is evaluated at 5^S^1I^ , ^ t . ,,n ! ' S d f rmined " A linear interpolation 
linear line element. Tht^d^S^t T ^ similar t0 th °se of a 

the shape function values are normS tSn" h'^Z ° e ' im,nate T Wr0 ^ fu " Ction ^> *" d 

Top 

Groups 

a™ e 7b^ Node and Cement groups 

groups may not be imported £^^££t%^ t However ' ele ^nt face 

creating boundary conditions since the prec ^£ be .^H T" ^ gr ° UpS ^ USeful in 
creation functions allow selection of the oH« i , ! ° aded may be se!ected - The group 

specif. Iffc^l^^^*!!??^^^''-*---''" 
Top 

Boundary Conditions 

of boundary conditions. Boundary conditions have been 
entities and is WendfiedSTl^S 0 ?r^ c^" EaCh U apP ' ied t0 one or m °re FEM 

temperatures associated to ^^^^^^^S 1 ^^^^^ 
interpolated, and isentn^ fl<£ The fo, „,S '"'"t C ° ndki ° ns: Constant . ^ 

conditions, their parame ers, ^ 




Moment 



Temperature 
Convection 




Radiation 



Heat Flux 



Point Source 



Element free faces 



Volume Source 



Specie Concentration 



Specie Convection 



Element free faces 
Nodes 



Elements 



Element free faces 



Set ID 



Set ID 



Constant 




Constant 



The restraint boundary condition has six degrees of freerfnm Th~ .„ 
which degrees of freedom are restrained. USW Ca ° SdeCt ° ne of si * to define 

I Specify - restrain whatever the user selects 

Fued - res ,ra,„ , ra „sla,i„n i„ [he x , , and ^ ^ ^ ^ ^ y ^ ^ 



2. 
3. 
4. 
5. 
6. 



^V^S^SSSSSIS. condi,,oni ' ,he user mus ' ta d5fine «- 



Constant 
Tabular 

Not yet implemented. 



Interpolated 

t^^^ ^ used for creating enforced restraints based on 

Selected nodes or the cen oid 7^?^ ^ PrCSSUre '° ads from CFD ™ d <*- 

analysis result in a manned ^SS^X^T, ^ P T °T *« ^ ^ has the s P ecified 
a two-step process: USed f ° f B°«ndary conditions are created in 

1. Selection of the nodes or element faces to which the BC will be applied 

2- Specd.cat.on of the mode, and result to interpolate from, the mSum projection dis.ance, and the BC 



Isentropic flow 



Symbols 

Structural and Thermal 

Pressure 

FOrCC Mom -t Temperatur£ 

i i i 



Convection Radiation 

Heat Flux Pomt Wce ^ 



Species 

Concentration Convect 



I0n Flux 
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Create Finite Eiement Model Entities 

Node 
Element 

Constraint egnntir^ 
M esh generation 
Grougs 

Boundary Cnndinr^ 

Node 

^^^^^^^^^^^ 

Element 

^Ipiiiiiilr 

Tog 

Constraint Equations 

Constraint generation provides a simnl„ , e 

• Constrain nodes to free faces 

• Constrain nodes to adjacent nodes 

Coastrain Nodes to Elements 
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functions are evaluated at this natural coordinate position. The zero coefficient t»i«™ • a 
etanate near zero shape fencdor, » al ues, and Jshepe iJSTSfSSSSE? K?£ 

SSSSSKsa ass 

Constrain Nodes to Element Free Faces 
Constrain Nodes to Adjacent Nodes 

toleraYcf ZSST^^H^ ^ f ° m the shortest line ^ within 

unc n S : at?e°d a t th C ° nStrain ^ *° ** ^ Une determined. A HneaJ nte^ola ton 
inea J?n Th C ° 0rdmate t0 ° btain sha P e function similar S those of a 

Top 

Groups 

ZTJTfT: 't r' eCti0n , Of ^ n0dCS ' dementS - ° r faces after which a gt p na Je rnay e 
specified. If the specified name already exists, it will be replaced. y 

Top 

Boundary Conditions 

™„,iv u • lsentr °P' c tlow - The following table summarizes the currently suDDorted bound-,™ 
conditions, their parameters, and their available definition methods. ?? * 



Pressure 
Restraint 



Applied to 



Element free faces 
Nodes 



Identification 



Set ID 
Set ID 



Ref. Value 



No 



Available Methods 



No 



Jo* 



Set ID 
_SetID 
_Set ID 
Set ID 
Set ID 
Set ID 
Set ID 
Set ID 
Specie name 
Specie name 
Specie name 



Constant 
Constant 
Constant 
Constant 
Constant 
Constant 
Constant 
Constant 
Constant 
Constant 
Constant 



-SSCtS^ * ^ - - *« one or s, wcs to iefine 
i Specify - restrain whatever the user selects 

Z Symm -reslrain ttmZ£™£**!t '° M "° n aboul ,he * 

* r - reslrain ^r; ^trr r ,ion aboui * e * - 



2. 
3. 
4. 
5. 
6. 



Constant 

-dSti^rrs plot" appi,es ,o a " ° f b °™^ B„ u „ dary 



Tabular 

Not yet implemented. 

Interpolated 



SiSSE," - J? r - -in, enforced restraints hased on 
Selected nodes or the centroid of se ected elemenff^ § PreSSUre l0adS fr0m CFD modeI *- 

analysis result in a manner ^l^^^^ZT^ T ** ^ has the s P eci ^d 
a two-step process: ed f0r iesult inte Tol.)Hn n. Boundary conditions are created in 

s P id mode, and resu.t to mterpolate from, the maximum projection distance, and the BC 
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Isentropic flow 

The isentropic flow method of boundary condition rrpntinn ic „o^ e 

I. Seleeuon of the element facrato which the BC will be applied pprocsss - 

2 ' 



Symbols 

Each of the bouncy condi:ion types has , syM ^ „ . ^ fc ^ ^ ^ ^ ^ 

Structural and Thermal 

PreSSUre Force Moment Temperature 

I f f 



Convection R adiation ^ ^ 



Species 

Concentration Convection Flux 
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Mesh Generation 

Meshes can be created in FEM Builder on surfaces and volumes . Structured (mapped) and arbitrary (free) 
meshes are easily generated. Users select a geometric entity to mesh, and specify a mesh type, the mesh 
parameters, and the curve subdivision. The user may preview the mesh before creating it. 

Surface Mesh 

A mesh may be generated on a planar or non-planar surface. Linear and quadratic order triangular 
elements and/or quadrilateral elements are used when meshing surfaces. 

Structured Surface Mesh 

A mapped mesh is the most straightforward and intuitive method of meshing. The boundary curves of a 
surface must be collected and divided into four edges. A regular grid is formed on the "four-sided" surface 
by mapping points on opposite sides together. A structured mesh is a mapped mesh or some hybrid of a 
mapped mesh. There are four varieties of structured surface meshes that can be generated in FEM Builder- 
mapped, ID-transition, 2D-transition type 1, and 2D-transition type 2. Each of these mesh tvpes is shown ' 
in rigure O ' r 




VigmA. auuuuiud suiijce UHSliesrMappedri n-trnnsitinn , ?rUm«iiiun type 1, and 21> trami^fl-type 2 



A standard mapped mesh can only be created when opposite sides have equal subdivisions A 1D- 
transition mesh modifies a regular mapped mesh by subdividing one row of elements on an ed«e to obtain 
tine. -curve subd.vis.on. Both 2D-transition meshes are constructed from two mapped meshes^-one central 
mesh and a "wrap-around" mesh— to mesh surfaces with irregular subdivisions. This set of structured 
mesh types will mesh most curve subdivisions. 



Arbitrary Surface Mesh 




lop 

Volume Mesh 

Structured Volume Mesh 

Sod 5'-iS5SK% ^ and intuitive 

connected to four surfaces and opposite of he oTer A 2 T f'"? by Six SUrfaCes ' with surface 
mappmg points on opposite sides togethe * st uc tured " ^ °" the six " sided v °'"™ °v 
mapped mesh. There are four variedes of struck ^ * u mapped mesh 0r some hybrid of a ' 
mapped ID-transition, 2D-transitio type n d D r, " V ^ CM be »° ene ™ ed FEM Builder 
w. h the, respective surface mesh counterpart In^voC ^ COrrespond direc 

third d lm en S1 on of the meshes is mapped Thk vWrf. ? h VerS '° n ° f these trans «ion meshes the 



/OS - 




Figwe-# volume mesh es. Mapped, lD-ilJiisiLion, ib-transition (y^ 1 1, and 2D-uaiisiire H4yp»A^ 
Arbitrary Volume Mesh 

Arbitrary volume meshes have not been implemented yet. 
Top 
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Mesh Generation 

~s, and d. division. The »e r £^£Z£t£*£*<>» * — 
Surface Mesh 

Structured Surface Mesh 

^^^^^^^^^^^ 



r 



: - — 



i -L 



F^Structured surface .neshes: Mapped, ID-^don, type ^ 2D J\^ 2 

*> S ~ A 1D - 

fmer curve subdivision. Both 2D-SSion^,h Y SUbd ' V,dm S one row of elements on an ed 2e to obtain 
mesh and a "wrap-around" mesh- 0 Z S surfaS are (h C ° nStrU f ed from two mapped meshes^one ce al 
-esh typos will mesh most curve subdTvTs ons ,ITeSUlar SUbdivisions " This set of structured 



Arbitrary Surface Mesh 

An arbitrary mesh is constructed with an arbitrary number of edoes An infr,v,,» 
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Volume Mesh 

«r d re^,:rj: d i;*i s ^ir dra,fc order brict d — -* — 

Structured Volume Mesh 

Sod SiS^ZS ^eVlteTo b maPPed H ' ? e m ° St -^tfo-ard and intuitive 
connected to fou Lrf ce7a„d LlthTr ? * by * Surfaces ' W ' th C3Ch Surface 

mapping points on opposi^fSSif a ^ Z^'^ ^ B formed ° n the six ' sided volume by 
mapped mesh There are fl vn^f f StrUC ^ ured mesh 1S a mapped mesh or some hybrid of a 
mapped, ^^2^™^^ T^*^ * ™ Bui.der: 

with their respective surface mesh 12^ k *' TheSC mesheS COTC spond directly 

third dimension of SiS^^^ vi ? H th ? V °' Ume meSh V J rSi0n ° f these trans » io " -eshes, the 
other surfaces with mapped — - * e 
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Material Properties 



Material properties are an integral part of FEM Th„ . • , 

Create 

The menu bar Create Mntor i d 
Upon selecting a Dronerrv fvnA tu 

Edit 

The menu bar Edit Material P 



Delete 

This interface is used to delete m a » Pr ;„i . » , . 



Read 

FiSSi r S Pr ° perty notes and attributes This is hn» , I ^orrectly (see AfflZSildix-Materi-il 

Write 



Chemical Properties 

Chemical properties consist of chemical species, chemical reactions, and chemical specie/reaction related 
material properties (specie diffusivity, specie solubility, and reaction rates). These properties are all 
interrelated. Chemical reactions define how species react and so may only refer to defined chemical 
species. The solubility and diffusivity of chemical species depend on the material they are mi*ratin* 
through. Chemical reaction rates may also depend on the surrounding material, e.s. the surrounding 
material may be a catalyst to the reaction. As a result chemical specie solubility, specie diffusivity and 
reaction rates are defined as material properties. 

Chemical Species 

Chemical species are degrees of freedom in a specie diffusion problem such as those solved by TexChem 
For each defined chemical specie, appropriate specie boundary conditions should be created. Chemical 
specie solubility and diffusivity properties should be defined for each specie in each material. 

Chemical Reactions 

Chemical reaction's formula defines how species react. As reactions are defined, if the reaction formula 
refers to undefined chemical species, the user is given the option of creating the undefined specie(s) The 
reaction formula is in the following form. 

coef R1 (specie R1 ) +... coef Rn (specie.^) -> coef Pl (specie ?i ) coef^J specie^) 

Where coef RI ,...coef Rn : Reactant stoichiometric coefficients 
coef P ,,...coef Pm : Product stoichiometric coefficients 
specie RI ,...specie Rn : Reactant species 
specie P ,,...specie Pm : Product species 

If a stoichiometric coefficient is 1, then neither the coefficient nor the parenthesis around the specie name 
are required. 
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Edit Geometry 

WoHLPlane Surface . 



Point 
Curve 

Work Plane 



— Pif Ji CSlTS — P o ints with , h5 mouse 

S nT * reCtan S ular p!ane allows input o r Z JIT ^ W ° rk P ' ane is either insular or 
•"Put of r , 6, i coordinates. PUt * - V ' z c °°«l»nates; a cylindrical work plane allows the 

Top 
Point 

the user does not specify another color. defjUlt P ° mt Color ha * the focus and will be used if 

Top 

Curve 

curve,- 11 , s prajecKd 0 „, 0 , he cm Md fc jp P -JMtffc -rv. If fe,^ n poim . „„, ^ ^ 
«* number of elements and rhe size ra,°„ ^ b ' as ' and W» Tire user can also specify 



113, 



iUSS? ?Z* C °;° r k 0pti0 " all ° WS the USCr t0 S6leCt any number of curves usi «S one of the selection 

me hods to .denary them. On the color page the current default point color has Sie focus and will be used if 

the user does not specify another color. r 

Top 

Surface 

The edit surface color option allows the user to select any number of surfaces usina one of the selection 
methods to ndennfy them On the color page the current default surface co.or has the focus and v 1 be used 
if the user does not specify another colon 

Top 

Volume 

The edit volume color option allows the user to select any number of volumes usin* one of the selection 
methods to .denufy them. On the color page the current defau.t point color has the focus and wi 1 e sed if 
the user does not specify another color. 

wt h * IZ'ZT user to pick or choose a wh ™ Md edii ,he rarib " Ks ta *- »»' «« — 

Top 
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Edit Finite Element Model Entities 

FEM Builder supports editing the ... 
Node 

The edit node Definition option allows the user to select any node for editing. The selected nodes will be 
assigned the displacement system and coordinates as input by the user. On the edit node page the current 
work plane displacement system has the focus and will be used if the user does not specify another 
displacement system. The default coordinates are the current coordinates of the node. The Apply button 
and the OK button will replace the values for the node with the values from the dialog box. 

The edit node Color option allows the user to select any number of nodes using one of the selection 
methods to identify them. The selected nodes will be assigned the color selected by the user. On the color 
page the current default node color has the focus and will be used if the user does not specify another color. 

The edit node Displacement System option allows the user to select any number of nodes using one of the 
selection methods to identify them. The selected nodes will be assigned the displacement system selected 
by the user. On the displacement system page the current work plane displacement system has the focus 
and will be used if the user does not specify another displacement system. 

Top 

Element 

The edit element Definition option allows the user to select any element for editing. The default values are 
the current values of the element. Upon selection of an element, the user can modify the geometry type, the 
analysis type, the material ID, the Property ID, the hybrid flag, the reduced flag and'the nodes that 
comprise the element. The Apply button and the OK button will replace the values for the element with the 
values from the dialog box. 

Hybrid elements are primarily intended for use with incompressible and almost incompressible material 
behavior. 

Reduced integration elements use a lower-order integration to form the element stiffness. 

The edit element Color option allows the user to select any number of elements using one of the selection 
methods to identify them. The selected elements will be assigned the color selected by the user. On the 
color page the current default element color has the focus and will be used if the user does not specify 
another color. 

The edit element Orientation option allows the user to select any number of elements using one of the 
selection methods to identify them. The selected elements will be assigned the orientation selected by the 
user. On the orientation page the current default element orientation has the focus and will be used if the 
user does not specify another orientation. 

The edit element MID option allows the user to select any number of elements using one of the selection 
methods to identify them. The selected elements will be assigned the material ID selected by the user. On 
the MID page the current default element MID has the focus and will be used if the user does not specify 
another MID. 

The edit element PID option allows the user to select any number of elements using one of the selection 
methods to identify them. The selected elements will be assigned the property ID selected by the user. On 
the PID page the current default element PID has the focus and will be used if the user does not specify 
another PID. 
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Element Orientation 

General material orientation is specified by three Euler angles defining local orientation axes with respect 
to the global model axes. The first Euler angle is the rotation about Z, the second about Y\ and the third 
about X". This interface is used to define the orientation of materials by defining the element's orientation. 
The user is prompted to select elements to orient and to define the orientation of those elements. The 
orientations are associated to the materials by way of the material id assigned in the data of each element. 

The orient material function supports orientation of cylindrical and rectangular materials. There are two 
general methods of defining the orientation: 1) Define all axes at once or 2) define each axis one at a time. 
The following table shows the ways of defining orientations for each method. 



Define all Axes 


Define each Axis 


Ply tilt angle 


Vector directions 


Vector directions 


Curve tangent (rotating) 


Coordinate system 


Curve tangent (stationary) 


Euler ansles 




Element edses 





Ply Tilt Angle 

Ply tilt angle orientation implies that a material is cylindrical. The ply tilt angle option prompts the user for 
the desired ply-tilt angle, which is the angle between the Z-axis and the third material axis. A positive ply 
tilt angle is a right hand rotation about the Y or Theta axis (see the following figure). 

Z 

Ply 3 



R 

^) Ply Tilt 
*1 



Vector Directions 

For the "Define all Axes" method, the user can pick points or enter values to define three vectors for the 
orientation definition. For the "Define each Axis" method, the user specifies which material axis to define 
and then pick points or enters a value for the vector used to define the material axis. This interface appears 
twice for defining each of the first two material vectors. The third is computed using the cross product of 
the other two. 

Coordinate System 

The coordinate system option prompts the user to select a coordinate system defined in the current model. 
It aligns the material axes with the selected coordinate system. 

Euler Angles 

The Euler angle option prompts the user to specify material orientation via Euler angles. The Euler angles 
requested are the rotation about the Z-axis, the Y'-axis, and the X"-axis. The primes are used to indicate an 
axis in its new position after the preceding rotation has occurred. 

Element Edge 

The element edge option prompts the user to specify which material axis is aligned to which element edge. 




Curve Tangent 

specified, the user is proved for t^^S^SS^^ ^ ^ CUW » b 

In the cases where vectors are defined, the specified vectors are checked to ^ if <h 

they are not then the cross product of the two specified vector i usea to define he r^" ° g ° naL I 

second vector is redefined using the cross product of the first and £ vectors * ^ 
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Result Functions 



Superposition 

Superposition creates new sets of analysis result* thnt , M r , . 

function will either create a result ^JS^S^^°T tt ^ adatia8 ^ S ^ The 
. selected result types. The multiplication factorsTbe an !" Se ' eCted reSult Sets < °rjust for 

Default values of analysis set file, step increment and mod, f T ° $£tS mUSt be s P ecified " 

be specified. P ' increment - and mode for the computed results are defined but may 

In the superposition calculation if a result tVDe exkr* in cnm . , 

defined for a node/element in one set and nSun o her TZL^ ^ fa ° r if resu,ts are 

value. m oUlers ' the resul t summation will ignore the undefined 

lop. 

Interpolation 

Interpolation hpru/^ n 

that contains the projected noi~n, if ,„ 1, " :' ,' . " C P ro J ectlon Unction attempts to find an element 

perform* using fte efcmen, shape tacZs I ,? """I" .»"»• » projected loc a „on is 

«» free fcces of e,e m e„,s 00^:,^ «* P*» » be p raj ee Kj 

ID as the centroid projection. C "° de pr0jects onto must hav e the same material 

The function has the following steps 

'• &*^:;- d * «*■ - «■« fc resuta wB1 be applied , a „ d , he 

The _ p(OJKlion disM „ ce Md resu|ijng Ma]ysJe[ « s[ep ^ ^ ^ ^ 

Interpolation to nnrW 

elements. W me result is computed by averaging the result from connected 

Interpolation in Hement cenrmid. 

Average results on dements at nodes 

fun^r -To ssii*: centroid » nod " «■*■ - * 

materia. ID. Since the element to wni STe od ^cZf iT" ^ C ° nneCted wi * the SU ™ 

is stored as an element nodal result. connected may have different material IDs, the result 
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Result Display 

Deformed Geometry 
Result 

***** *. ti , le ax will ^z^liT^t user ,he oppormni,y 10 

Deformation 

The Deform tab allows the user to specify a scalin* faetnr fnr ,h a a r 

specify an actual scale factor or a fLJ^^^^^ The ™ ™* 

2^"S~ ^ti^2rf? by direct,y mu,tipIying the factor - 

view. P fJCt ° r Sc3les the def ormat,on according to the given percent of the 

Display 

^ d,SP,a ' V ° f "* def - d ™~ modi.cations 

The multiple color option will use the default color of the model 

When " n 8 I e C t:S" USer t0 se,e « a color the color dial*. 

m the s.ngle color opnon, the color dialog is activated by pressing the color button. 

Undeformed 

The multiple color option will use the default color of the model 

When I" he, ? ?t 7 Wi " a " 0W th£ USCr 10 SdeCt 3 color from ^e color dialo* 

When m the s.ngle color opnon. the color dialog is activated by pressing the color button. 
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Contour Plots 
Result 

ZSSiSiS "S^aSSS » £ST f ? "S ay - The user »* w. > «■ 

specify ,he CAXA aJk The use ™ ° , P ' ^ c0 " rau ' i "S a CAXA model the user cm 
oppor,™,,, ,o c„s,„ mi2e the , Ille ,h al „„, ^ on ** 

Legend 

ningc. The use, c:,„ modi", the nuXof "J, "'"'""f J 0f "'° ni "" h " and 



APPENDIX II 

The compact disk attached to the specification and incorporated into the 
specification by express reference as if fully set forth herein comprises computer 
software and a computer program listing appendix according to a presently preferred 
system embodiment and method of the invention. This computer software comprises 
FEM Builder, which has been built by engineers at Thiokol Propulsion of Brigham 
City, Utah. The FEM Builder software operates according to the principles of the 
invention to accomplish coupling of multiple finite analysis programs through the 
of a graphical user interface and/or a scripting language. 
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APPENDIX III ^ 

PT6 S 11 ~ 7 & ^ 
The foHowtng payes comprise a computer program listing appendix in the form 

of printouts of the file names and directories contained on the compact disk that 

comprises Appendix II of this specification. Included are directories and 

subdirectories, file and directory names, file types, file sizes in bytes, and creation 

dates. 



| 2/2- 



B| Exploring - D:\ 



Q'Cdca 

□ FEM Builder 1.2 
jO Recess 

I@ljnst32i.ex_ 
jQ.isdel.exe 
I® _setup.dll 

I€^_user1.cab 
Kj Datatag 
S&datal .cab 
ralang.dat 
J !»J layout, bin 
WjMscreate.dir 
j'Qos.dat 
« py152.exe 
JuOsetup.bmp 
jj Setup.exe 
iJO Setup.ini 
'^Setup.lns 
M] setup, lid 
«^win32all-12§ 

|22 obiectj 



File Folder 
File Folder 
File Fold 
File Ftftfer 
. File 
Application 
Application Extension 
Cabinet 
Cabinet 
TAG File 
Cabinet 
tyovie Clip 

Macromedia Director... 
Movie Clip 

Application 
Bitmap Image 
Application 
Configuration Settings 
Internet Comrnunicati.. 
LID File 
Application 



3/21/01 9:21 AM 
9/21/01 9:21 AM 
9/21/01 9:21 AM 
9/21/01 9:21 AM 
11/19/97 4:05 PM 
11/1 9/97 4:05 PM 
11/19/97 4:08 PM 
9/21/01 8:29 AM 
9/21/01 8:29 AM 
9/21/01 8:29 AM 
9/21/01 8:29 AM 
5/30/97 11:31 AM 
9/21/01 8:29 AM 
9/2G/00 12:45 PM 
5/6/97 2:15 PM 
7/16/99 10:54 AM 
9/17/01 11:32 AM 
(19/97 4:09 PM 
9/2T*Q1 8:29 AM 
9/21/0T8.28AM 
9/21/01 8:29 AM 
2/22/0010:51 AM 



I8.54MB (Disk free space: 0 bytes) IMWc^^T 
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-|«5>|x| 












fi| Exploring - D:\FEM Builder 1.2 




It I Source 

(□Test 
jerror.wav 
^Fera exe 
MjFEM.pyd 

IQFemBuilderlnstallationlmtruchbns.doc 



File Folder 
File Folder 
File Folder 
File Fojpfer 
25KB WayeSound 
4.3G5KB .Application 
1.652KT PYDFile 
2^3KB Microsoft Word Doc, 



9/21/01 9:21 AM 
9/21/01 9:21 AM 
9/21/01 9:21 AM 
9/21/01 9:21 AM 
8/3/96 1:00 AM 
9/21/01 8:21 AM 
9/21/01 8:18AM 
9/19/01 3:17PM 



[5 object(s) 



|6. 1 8MB (Disk free space: 0 bytes) [IjM^Cc^ 



;ter 



£j Exploring 


- D:\FEM Builder 1.2\Doc 






|g|x| 














Name": 






e^/y^V-- .^ V .' V : '*,.| Modified ' ./ 







□ User 

^CDA Problem-Change Report. dot 
f^CDA Product Evaluation. dot 





FileFol^r 9/21/01 9:21AM 

Filepolder 9/21/01 9:21 AM 

40KB MfcrosoftWordTem... 9/13/01 7:25 AM 

33KB/MicrosoftWord Tern... 9/18/01 7:25 AM 



|1 09KB (Disk free space: 0 bytes) : | jHj My Computer 



4 pbject(s) 
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El 




- • ■ r " size 



ype 







FEM BuildefTesLdoc I s 
FE M B uilder T estCoincidentNa de J .doc 
FEMBuilderTestConstrain2d_D^c 
FEMBuilderTestConstrain2d_2.doc\ 
FE M B uilderT estConstrain2d_3. doc 
FE M B uilderT estConstrain3d_1 . doc 
FE M B uilderT estConstrain3d_2. doc 
FE M B uilderT estConstrain3d_3. doc 
FEMBuilderTestCopyPrintJ .doc 
FEMBuilderTestCopyPrint_2.doc 
FE MB uilderT estCreateB C J . doc 
FEMBuilderTestQeateBCJ O.doc 
FEMBuilderTestCreateBCJ1.doc 
FEMBuilderTestCreateBCJ 2.doc 
FE M B uilder T estCreateB C J 3. doc 
FE MB uilder T estCreateB C_2. doc 
FE M B uilderT estCreateB C_3. doc 
FE M B uilderT estCreateB C_4. doc 
FE M B uilderT estCreateB C_5. doc 
FE M B uilderT estCreateB C_6^kTc 
FE M B uilderT estCreateB O^doc 
FE M B uilderT estCreate£C_8. doc 
FEMBuilderTestCrj*ateBC 9.doc 



56KB 
41KB 
33KB 
38KB 
47KB 
39KB 
41KB 
40KB 
4SKB 



Microsoft Word Doc. 
Microsoft Word Doc. 
Microsoft WordDj 

Microsoft WoyDoc... 9/20/01 

Microsoft Word Doc... 9/20/01 

MicroaaffWordDoc... 9/20/01 

Klic^soft Word Doc... 9/20/01 

Jlicrosof t Word Doc... 9/20/01 
Microsoft Word Doc. 
Microsoft Word Doc. 
Microsoft Word Doc. 
Microsoft Word Doc. 
Microsoft Word Doc, 
Microsoft Word Doc. 

Microsoft Word Doc. 9/18/01 

^soft Word Doc. 9/18/01 

MicroW Word Doc. 9/20/01 

MicrosoftWd Doc. 9/1 8/01 
Microsoft WoteDoc 
Microsoft Word DSjc 
Microsoft Word DocS 
Microsoft Word Doc. 
Microsoft Word Doc. 



718/01 
' 9/20/01 
9/20/01 



9/20/01 
9/20/01 
9/20/01 
9/18/01 
9/18/01 
9/20/01 



9/13/01 
9/20/01 
9/18/01 
\9/18/01 
9*13/01 



7:09 AM 
10:38 AM 
10:38 AM 
10:38 AM 
10:33 AM 
10:38 AM 
10:38 AM 
10:38 AM 
10:38 AM 
10:38 AM 
10:38 AM 
7:09 AM 
7:09 AM 
10:38 AM 
7:09 AM 
7:09 AM 
10:33 AM 
7:09 AM 
7:09 AM 
10:33 AM 
7:09 AM 
7:09 AM 
7:09 AM 



|l 3.6MB (Disk free space: 0 bytes) | My Computer 



210 objects) 
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©FEMBuildefTestDeateChemRMclionJ.doc 
^ FE MB uilder TestCreateG eometiyN^doc 
^ FE M B uilderT estCreateG eometry^.cloq 
^ FE M B uilder T estCreateG eometry_3. doc 
^FEMBu0defTestDeateGeometr^4.doc 
f|FEMBuflderTe$tCreateGeometry_5.doc 
^FEMB uilderT estCreateG eometry_6. doc 
^ FEMBuilderTestCreatelC_1.doc 
^ FEMBuilderTestCreateSystemJ .doc 
^ FE M B uilder T estD ef orm_1 . doc 
^ FEMBuilderTestDeforrn_2.doc 
FEMBuilderTestDeform_3.doc 
^ FEMBuilderTestDeieteBCs_l.doc 
QFEMBuilderTestDeleteMaterialJ.doc 
^ FE M B uilder T estD eleteSy stem J . doc 
f3 FEMBuilderTestDistortionCheck2d_1 .d. 
QFEMBuilderTeslDistortionCheck3d 
Q FernBuilderTestEditBCColorJ .do 
Q FEMBuilderTestEditCurve _j/Joc 
^ FEMBuilderTestEditCurv^.doc 
Q FEMBuilderTestEditEj^entJ .doc 
QFEMB uilderT estEtffE lementO rientationj . doc 
FE M B uilderT^E ditE lementO rientation_2. doc 



aoc 



32KB 
130KB 
108KB 
109KB 
109KB 
148KB. 
59JJ 

;kb 

44KB 
39KB 
40KB 
,37KB 
4121^8 
36KB X 
73KB 
56KB 
66KB 
28KB 
87KB 
126KB 
69KB 
76KB 
118KB 



|210objecrM 



Microsoft Woro>Ooc.. 
Microsoft Word Doc... 
Microsoft ord Doc... 
Microsoft Word Doc... 
:rosoft Word Doc... 
icrosoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
^Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 



9/18/01 7:09 AM 
9/18/01 7:09 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 12:26 PM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 12:26 PM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/13/01 7:10 AM 



|1 3.6MB (Disk free space: 0 bytes) ■ ; |jELj My Computer 



Eg Exploring - D:\FEM Builder 1.2\Doc\Test 




^FEMBuilderTest&^leshAttributeJ.doc 
£5) FEMBuilderTestEditl^J .doc 
^ FEMBuilderTestEditWorfeslaneJ.doc 
FEMBuilderTestEditWorkpIahe 2.doc 
^FEMBuilderTestExecuteAbaqus^doc 
© FEMBuilderTestExeculeCCMJ.doc 
^ FEMBuilderTeslExecuteCDCAJ .doc 
QFEMBuilderTestExecuteFluent_1.doc 
^ FE M B uilder T estE xecuteFI ecessjl . doc 
Q FEMBuilderTestFemCreateJ .doc 
^ FE M B uilderT e stFemCreateG roup, doc 
QFEMB uilderT estFemD elete J . doc 
Q FE M B uilderT estFemD e!ete_2. doc 
QFEMB uilderT estFemE ditColor J . doc 
Q FemB uilderT estFractureJ . doc 
Q FemB uilderT estFracture_2. doc 
Q FemB uilderT estFracture_3. doc 
Q FemB uilderT estFracture_4. doc 
Q FE M B uilderT estG eometryCre^feG roup, doc 
Q FE MB uilderT estG eometr« r 0^lete_1 . doc 
*Q FE M B uilderT estG eometyE ditColorJ .doc 

FemBuilderTestHelo/ldoc 
Y) FE M B uilderT estfo&rtFIa w2D_1 . doc 
|210object(s) 





Microsoft Word Doc... 


9/18/01 7:10 AM 




DOl\D 


Microsoft Word Doc... 


9/18/01 7:10 AM 






Microsoft Word Doc... 


9/18/01 7:10 AM 






' M icrosof t Word D oc. . . 


9/18/01 7:10 AM 




do/Kb 


Microsoft Word Doc... 


9/18/01 7:10 AM 






Microsoft Word Doc... 


9/18/01 7:10 AM 




y 33KB 


Microsoft Word Doc... 


9/18/01 7:10 AM 




V / 37KB 


Microsoft Word Doc... 


9/18/01 7:10 AM 




\ X 33KB 


Microsoft Word Doc... 


9/18/01 7:10 AM 




X X PlPlL/ Pt 

\ / 80KB 


Microsoft Word Doc... 


9/18/01 7:10 AM 




Jv jt 01/ n 

y\ 43KB 


Microsoft Word Doc... 


9/18/01 7:10 AM 




X X 93KB 


Microsoft Word Doc... 


9/18/01 7:10 AM 




X V 3bKB 


Microsoft Word Doc... 


9/18/01 7:10 AM 




f x. Qi U'O 


Microsoft Word Doc... 


9/18/01 7:10 AM 




TvJoKB 


Microsoft Word Doc... 


9/18/01 7:10 AM 




65\B 


l j ' ti k > 1 rv 

Microsoft Word Doc... 


9/18/01 7:10 AM 




71 kfc\ 


^Microsoft Word Doc... 


3/18/01 7:10 AM 




112KB 


Microsoft Word Doc... 


9/18/01 7:10 AM 




55KB 


Microsoft Word Doc... 


9/18/01 7:10 AM 




154KB 


MicrosorNWord Doc... 


9/18/01 7:10 AM 




175KB 


Microsoft wS(d Doc... 


9/18/01 7:10 AM 




23KB 


Microsoft WoraSk)c... 


9/18/01 7:10 AM 




77KB 


Microsoft Word Dob^. 


9/18/01 7:10 AM 




|13.6MB (Disk free space: 0 bytes) |]Ej My Computet 
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imBmsmmmmmsmMm 



sip 



^FEMBuilderTesHmeftFlaw2D.2.doc 
^FEMBuilderTesUn^rfaceAbaqusJ.doc 
^ FEMBuilderTestlnteXceAbaqus_2.doc 
^ FEMBuilderTestlnterfacWsysJ .doc 
0 FE M B uilderT estl nter f aceAhsys_2. doc 
D FE M B uilderT estl nterf aceAsclta 1 . doc 
^FEMBuilderTestlnterfaceAscharVdoc 
^FEMBuiiderTe$tlnterfaceFemDB_l\oc 
®FEMBuiIderTesUnterfaceFemDB_2.dol 
FEMBuilderTestlnterfaceFIuentJ .doc 
^FEMBuiiderTestlnterfaceFIuenL2.doc 
Q FEMB uilderT estlnterf aceG ridG en J . doc 
^FEMBuilderTestlnterfaceGridGen_2.doc 
® FEMBuilderTestlnterfaceldeas_1.doc 
f^FEMBuilderTestl nterf ac eldeas 2.doc^ 
Q FE M B uilderT estl nterf aceM aterialProfcrty. 
^FEMBuilderTestlnterfacePatran ydoc 
^ FEMBuilderTestlnterfaceRdCGW_1.doc 
©FEME uilderT estl nterf aceR dICCMJZ. doc 
^ FEMBuJderTestlnterfacafWCDCA_1.doc 
Q FE M B uilderT e $tl ntertefceR dCD CA_2. doc 
Q FEMBuilderTestln^ffaceRdReces$_1 -1 0. 
^FEMBuilderTesj^erfaceRdSharpJ .doc 



^.^^V^Si^l,{[ype^ 



1.doc 



doc 



|210 object(s) 



Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 



9/18/01 7:10AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:10AM 
9/18/01 7:10 AM 
9/18/01 7:10 AM 
9/18/01 7:11AM 
9/18/01 7:11AM 
9/13/01 7:11AM 
9/18/01 7:11AM 
9/18/01 12:26 PM 
9/18/01 12:26 PM 
9/18/01 12:26 PM 
9/18/01 12:26 PM 
9/13/01 7:11AM 
9/18/01 12:26 PM 



|1 3.6MB (Disk free space: 0 bytes) My Computer 
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^FEMButoTestlnterfaceRdSharp^Zdoc 
^FEMBuilde>TvestlnterfaceRdSharp_3.doc 
^FEMBuilderTestlnterfaceRdSharp_4.doc 
Q FEMBuflderTestlnterfaceRdSinda^l .doc 
^)FEMBuilderTesdnterfaQeRdSinda_2.doc 
^ FEMBuilderTestlnteffaceRdTexChem^l .doc 
^1 FEMBuilderTestlnterfaceR wR^cess_1 .doc 
^FEMBuilderTestlnterfaceRwRec\^_2.doc 
^FEMBuilderTesHnterfaceRwRecesOadoc 
^FEMBui!derTestlnterfaceRwRecess_4o\ic 
|3 FE M B uilderT estlnterfaceWrCCMJ . doc 
3FEMBuildefTestlnterfaceWrCCM_2.doc 
3 FE M B uilderT estlnterf aceWrCD CA J . doc 
QFEMBuilderTestlnterfaceWrCDCA^Zdoc/ 
QFEMBuilderTestlnterfaceWrRecessLdoc 
QFEMBuilderTestlnterfaceWrReces^doc 
Q FE M B uilderT estlnterf aceWrR ea*ss_3. doc 
SFEMBuilderTestlnterfaceWrR^cess_4.doc 
QFEMBuilderTestlnterfaceWfRecessJ.doc 
3 FEMBuilderTestlnterfa^WrS indaj.doc 
QFEMBuilderTesUnle^ceWrSinda^Zdoc 
P FE M B uilderT esHpiferf aceWrT exChemJ . doc 
^ FemB uilderT $*<fnterpolateResultsJ .doc 



42KB 
42KB 
99KB 
28KB 
/28KB 



|210 obiect(s) 



113.6MB (Disk free space: 0 bytes) 



Type 

Microsoft Word 
y Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
icrosoft Word 
Microsoft Word 
Microsoft Word 
MicrosoftVord 
lid My 



^ ' MoBified 
9/18/01 



Doc... 
Doc... 
Doc... 
Doc... 
Doc... 
Doc... 
Doc. 



Doc... 
Doc... 
Doc... 
Doc... 



9/18/01 
9/18/01 
9/18/01 
9/18/01 
9/18/01 
9/18/01 



Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/13/01 



9/18/01 
9/18/01 
9/18/01 
9/18/01 



12:26 PM 
12:26 PM 
12:26 PM 
7:11AM 
7:11AM 
7:11AM 
12:26 PM 
12:26 PM 
12:26 PM 
12:26 PM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 



Computer 



132. 
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1 ^ef Edit ^ jieW V '6dg^^ 
Name" ^ ,^Vy v " ^ TV^ 

QFEMBuilderTesXUt_1.doc 
Q FEMBuilderTestL^Zdoc 
© FEMBui1derTestList_3^C 
^FEMBuJderTeslistBC.lloU 
S FEMBuflderTeslistBC_2.doc x 
^ FE M B uilderT estM aterialProperty 
^ FEM B uilderT estM aterialProperty_2. doc 
^FEMBuilderTestMateriaIPfopertv_3.doc 

FEMBuilderTestMesh2d_1 -1 2.doc 
f?) FEMBuilderTestMesh2dJ 3. doc 
^FEMBuilderTestMesh3dJ3.doc 
® FEMBuilderTestMesh3d_14.doc 
© FEMBuilderTestMesh3d_1 -3.doc 
3 FEMBuilderTestModelJ .doc > 
QFEMB uilderT estM odelS we ep_ 1 / c 
S FEMBuilderTestModelS weeo/Zdoc 
Q FE M B uilderT estM odelS we<*p_3. doc 
QFEMBui1derTestModeIS^ep_4.doc 
QFEMBuilderTestMoyCopyJ.doc 
^FEMBuilderTestM^eCopy__10.doc 
*Q FE M B uilderT e*(M o veCop» i J 1 . doc 
Q FE M B uilde tfe s tM o veCopy_2. doc 
?H FEMBuilderTestMoveCopy_3. doc 



Rim 



|210object(s) 



Microsoft Word Doc... 9/18/01 
Microsoft Word Doc... 9/1 8/01 
' Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
w Microsoft Word 
i^crosoft Word 
63KB MicWrftWord 
52KB MicrosfcftWord 
57KB MicrosoftVord 

56KB Micr osoft VArd 

|1 3.6MB (Disk free space: 0 bytes) | fe) My Computer" 



... 9/18/01 
9/18/01 
9/18/01 
Doc... 9/18/01 
Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/13/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/18/01 

Doc... 9/13/01 

Doc... 9/13/01 



7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
7:11AM 
12:26 PM 
7:11AM 
12:26 PM 
12:26 PM 
12:26 PM 



|3 3> 



&| Exploring - D:\FEM Builder 1.2\Doc\Test 




|ffjxj 








Name £ v " ™ *' 1 " " Size) 1 







FE M B uilderT es^taveCopy_4. doc 
^FEMBuilderTestMoveSopy.S.doc 
QFEMBuilderTestMoveCo\6.doc 
f^FEMBuilderTestMoveCopyJ N 
^ FE M B uilderT es tM o veCopy_8. do^ 
^) FEMBuilderTestMoveCopy_9.doc 
^ FemB uilderT estPostA verageR esult. doc 
^ FE M B uilderT estPostContour J . doc 
^ FE M B uilderT estPostContour_2. doc 
^FEM6uilderTestPostDeform.doc 
Q FEMBuilderTestPostResultsJ .doc 
^ FEMBuilderTestPostResults_2.doc 
^|FEMBuilderTestPostResufts_3.doy 
Q FEMBuilderTestPostResults 4^6c 

FE M B uilderT es tPostR esuto^S. doc 
*Q FE M B uilderT es tPostVeefor. doc 
Q FemB uilderT estPosjXYPIoM . doc 
QFemBuJderTesffl&WPkrtiZdoc 
QFemBuilderT^tPostXYPIoL3.doc 

FemB uild/f sstPosKYPkM- doc 
Q FemBuHerTestPos WPIoL5.doc 
*Q FemlMlderT estP0sWPI0L6.doc 
^Pl F^mB uilderT estPos WPIot_7. doc 



BOKB Microsofp^brdDoc... 9/18/01 12:26 PM 

56KB Micjo^WordDoc... 9/18/01 12:26 PM 

67KB Microsoft Word Doc... 9/18/01 12:26 PM 

84KP / J Microsoft Word Doc... 9/18/01 7:11 AM 

SKB Microsoft Word Doc... 9/18/01 7:11 AM 

50KB Microsoft Word Doc... 9/18/01 7:11 AM 

80KB Microsoft Word Doc... 9/18/01 7:11 AM 

97KB Microsoft Word Doc... 9/18/01 7:11 AM 

32KB Microsoft Word Doc: 9/18/01 7:11 AM 

41KB Microsoft Word Doc... 9/20/01 10:33 AM 

46KB Microsoft Word Doc... 9/20/01 1 0:33 AM 

33KB Microsoft Word Doc... 9/1 8/01 7:1 1 AM 

\3KB Microsoft Word Doc... 9/1 8/01 7:1 1 AM 

25KB Microsoft Word Doc... 9/1 8/01 7:1 1 AM 

25KB v Microsoft Word Doc... 9/1 8/01 7:1 1 AM 

32KB Microsoft Word Doc... 9/20/01 1 0:38 AM 

34KB Microsoft Word Doc... 9/21/01 8:15 AM 

27KB Microsoft Word Doc... 9/20/01 1 0:38 AM 

28KB Microsoft Word Doc... 9/20/01 1 0:38 AM 

62KB Microsoft Word Doc... 9/21/01 8:15 AM 

48KB Microsoft Word Doc... 9/21/01 7:32 AM 

1 33KB Microsoft Word Doc... 9/21 /01 8:1 5 AM 

32KB Microsoft Word Doc... 9/21/01 8:15 AM 



j 



210object(s) 



|1 3.6MB (Disk free space: 0 bytes) My Computer 



I3M 




FemBuilderTestPostXVPIot_8.doc 
I® FemBuildaTestPoslXYPIoLadoc 
^FEMBuildert^slR efineMesh_1.doc 
S FEMBuilderTesH^fineMesh_2.doc 
PaFEMBuildefTestReWlesh3.doc 
BFEMBuildefTe$(RefinehWC4.doc 
PS FEMBuilderTestRefineMesh^doc 
g FEMBuilderTestSelectAnaly^sreSlte 1 . doc 
^ FEMBuilderTest5electCurve_1 .doc 
QFEMBuilderTestSelectElement_1.doc 
u3FEMBuilderTest5electFace_1.doc 
\m FEMBuilderTestSelectGroup_1.doc 

mFEMBuilderTestSelectMaterialProperfes_1.doc 
lJFEMeuildefTestSelectNode_1.doc 
LjFEMBuilderTestSelectPoint_1.doc 
r3FEMBuilderTestSelectSurface_1.doc 
FEMBuilderTestSelect5ystem_1 .d^ 
p FEMBuilderTestS eleclVolume/doc 

FEMBuilder TestSmooth2d^doc 
I Q FE M B uilder T estS mooJ>^d_2. doc 
|Q FEMBuilderTestS^oth2d_3.doc 
Q FEMBui!derT^o| V erLess2d_1 .doc 
' .1 FEMB ^deyrestStandardA X isv~m1 dor 



143KB 
102KB 
164KB 
81KB 
86KB 
83KB 

64; 
kB 

'55KB 
152KB 
56KB 
27KB 
28KB 
l^9KB 
5 

65KB 
28KB 
80KB 
35KB 
37KB 
42KB 
271KB 
28KB 



Microsoft Word Doc. 
Microsoft Word Doc 
Microsoft W^f3Doc... 
MicrosofWord Doc... 
Microsoft Word Doc... 

icrosoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 

icrosoft Word Doc... 
Micr&sqft Word Doc... 
MicrosolTW^prd Doc... 
Microsoft WoriKDoc 
Microsoft WordD 
Microsoft Word Doc 
Microsoft Word Doc. 
Microsoft Word Doc. 



(Disk free space: 0 bytes) [^MTCompUer 



9/21/01 
9/21/01 
9/20/01 
9/20/01 
9/18/01 
9/18/01 
9/18/01 
9/20/01 
9/18/01 
9/18/01 
9/18/01 
9/18/01 
3/18/01 
9/18/01 
9/18/01 
9/13/01 
9/18/01 
9/18/01 
9/18/01 
9/18/01 
.9/18/01 
8/01 
9/1^01 



7:07 AM 
7:07 AM 
10:38 AM 
10:38 AM 
7:12 AM 
7:12 AM 
7:12 AM 
10:38 AM 
7:12 AM 
7:12 AM 
7:12AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 



J 



{ 



/2>5~ 
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□ F EMBuilderTes<StandardEdgeNotched2D doc 
ul FEMBuilder TestStandardEdgeNotched3D doc 
gFEMBuilderTestStandardnuidCFD1.doc 
g FFMBu.lderTestStaTid3rdHealO.doc 
yJFEMBuilderTestStandard^Wl.doc 
g FEMBuilderTestStandardHTS^ml .doc 
g FEMBuilderTestStandardNozzteSy 
gFEMBuildefTestSfandardPlaneE1.doc 
d FEMBuilderTestSr.andardPlaneE2.doc 
gFEMBuilderTestStandardPlaneS1.doc 
M FEMBuilderTestStandordPlaneS2. doc 
jFEMBuilderTestStandardSolidlLdoc 
j3FEMBuilderTestStandardSolid1Q.doc 
J FEMBuilderTestStandardSolidCFDI . doc 
LjFEMBuilderTestSubModelJ.doc 
SFEMBui!derTestSubModel_2.doc 
pjFEMBuilderTestSubModel_3.doc. 
nFEMBuilderTestThefmaWblali^n.doc 
pFEMBuildefTeslTherma!Abi_2doc 
jFEM6uilderTestToolspfc_1.doc 
jFEMBuaderTestWglankUnblank_1.doc 
jFEMB ul lderTe^ewDijplaySetting S _1.doc 
l,,..]FEMBuildefTeslVievvOfien tation l.doc 
|210obiect(sJ ' ~ 



«r> \ . /^.j : ; — -J- — I 



113.6MB (Disk 



1 64KB Microsoft Word Doc... 9/1 8/01 
217KB Microsoft WofADoc,.. 9/18/01 
36KB Microsoft Wrfd Doc... 9/18/01 
44KB Microso^WordDoc... 9/18/01 
47KB Mic^soft Word Doc... 9/1 8/01 
50KBMicrosoft Word Doc... 9/1 8/01 
3Wpr Microsoft Word Doc... 9/18/01 
>KB Microsoft Word Doc... 9/18/01 
30KB Microsoft Word Doc... 9/1 8/01 
25KB Microsoft Word Doc... 9/1 8/01 
30KB Microsoft Word Doc... 9/1 8/01 
26KB Microsoft Word Doc... 9/1 8/01 
27KB Microsoft Word Doc... 9/1 3/01 
36KB Microsoft Word Doc... 9/1 8/01 
53KB X Microsoft Word Doc... 9/1 8/01 
51 KB Microsoft Word Doc... 9/1 3/01 
54KB Microsoft Word Doc... 9/1 8/01 
63KB Microsoft Word Doc... 9/1 8/01 
1 00KB Microsoft Word Doc... 9/1 3/01 
28KB Microsoft Word Doc... 9/1 3/01 
65KB Microsoft Word Doc... 9/1 8/01 
252KB Microsoft Word Doc... • 9/1 3/01 
41KB Microso ft Word Doc... 9/1 3/01 
free space: 0 bytes] ®M^^ 



7:12 AM 
7:12 AM 
7:12AM 
7:12AM 
7:12 AM 
7:12AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12AM 
7:12AM 
7:12 AM 
7:12 AM 
12:26 PM 
7:12 AM 
7:12AM 
12:26 PM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 
7:12 AM 



j 



fig Exploring - D:\FEM Builder 1.2\Doc\Test 














Name m,. *mzmm®^.mwm : 


:-: :^ -Size 1 







?H) FEMB uilderT estS tandardH TAxisy ml . doc 
Q FE M B uildeH^stS tandardN ozzlel . doc 
^ FE M B uilderT eslSi^ndardPlaneE 1 . doc 
^FEMBuilderTestStardaWfiteneE2.doc 
® FEMBuilderTestStandardPlarfeSljtoc 
^ FEMBuilderTestStandardPlaneS2^doc s 
QFEMB uilderT estS tandardS olidl L doc 
FEMBuilderTestStandardSolidl Q.doc 
^FEMBuilderTestStandafdSolidCFDI doc 
Q FE M B uilderT estS ubM odel_1 . doc 
QFEMBuilderTestSubModeLZdoc 
^ FEMBuilderTestSubModel_3.doc 
Q FE MB uilderTestT hermaftblationj . doc, 
Q FEMBuilderTestThermalAblation 2/f6c 
^FEMBuilderTestToolsOptions >^oc 
QFEMBuilderTestVievvBlanky1^lank_1.doc 
Q FE M B uilder T estVie wDjaftayS ettings J . doc 
QFEMBuilderTesO/i^Drientation^l.doc 
SFEMBuilderTasfmew0rienlation_2.doc 
QFEMBuilayfestView0rientation_3.doc 
ZJ FEMBwifaefTe$tViewScreen0ptions_1 .doc 



Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word[kf£T 
M icrosof t Wold D oc. . . 
Micro^nWord Doc... 
Jiuosoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
Microsoft Word Doc... 
36KB Microsoft Word Doc... 
53KB M icrosof t Word Doc... 
jl KB Microsoft Word Doc... 
S^fcSL Microsoft Word Doc... 
68KB Microsoft Word Doc... 
100KB Micro^WordDoc... 
23KB M icrosof tWb><D oc. . . 
65KB Microsoft Word IK 
252KB Microsoft Word Doc..." 
41 KB M icrosof t Word D oc. . . 
228KB Microsoft Word Doc... 
69KB Microsoft Word Doc... 
59KB Microsoft Word Doc... 



9/13/01 7:12 AM 
3/13/01 7:12AM 
9/18/01 7:12 AM 
9/13/01 7:12 AM 
9/13/01 7:12 AM 
9/18/01 7:12 AM 
9/18/01 7:12 AM 
9/18/01 7:12 AM 
9/18/01 7:12 AM 
9/13/01 7:12 AM 
9/18/01 12:26 PM 
9/13/01 7:12 AM 
9/13/01 7:12 AM 
9/13/01 12:26 PM 
9/13/01 7:12 AM 
9/13/01 7:12AM 
9/18/01 7:12 AM 
J/1 3/01 7:12 AM 
9hqm 7:12 AM 
9/18/1*^.12 AM 
9/13/01 7^AM 
9/18/01 7:12A> 



210 objects) 



|1 3.6MB (Disk free space: 0 bytes) [fej My Computer 



£| Exploring - D:\FEM Builder 1.2\Doc\User 














Name k ^iP^fl«»| ^il^S^Tliibe^'^ 


Modified""^ 







^ FemBuiIderSolvers.doc 
^ FernB uilderScTve^sl£ss2D . doc 
^FEMBuilderTraining^da 
^ FEMBuilderUser.doc 
^| FEM B uilderU serAbaqusI nterf ace^oc 
^)FEMB uilderU serAnsysl nterf ace. doc 
^FEMBuilderUserAppendixAbaqusSupporhkic 
^ FE M B uilderU serAppendixAnsysS upport. doc 
^ FE M B uilder U serAppendixE lementLibrary. doc 
^ FE M B uilder U serAppendixM atProperties. doc 
^ FE M B uilderU serAppendixS election, doc 
P) FE M B uilderU serAscharl nterf ace. doc 
Y2 FEMBuiIderUserCDC4-CCMInterface.doc 

FE M B uilder U ser ChemicalProperties. doc 
QFEMBuilderUserCreateFEM.doc 
OFEMBuilderUserQeateGeometry.doc 
Q FE M Builder U serD eleteFE M. doc 
*Fj FE M B uilderU ser D eleteG eop^fry. doc 
QFEMBiiderUserEdtFE^oc 
Q FEMBuilderUserEdjiSeometry.doc 
QFEMB uilderUs^r^ecution. doc 
P) FEMBuilderUserFluentlnterface.doc 



[44 object(s) 



Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Wi 
Microsc|tWord 
Mipfdsoft Word 
licrosoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
Microsoft Word 
38KB MicrcWword 
25KB M icrosoft Word 
25KB Microsoft Won 
46KB Microsoft Word 
32KB Microsoft Word 
43KB Microsoft Word 
43KB Microsoft Word 
|3.98MB (Disk free space: 0 bytes) My Computer 



9/17/01 
9/17/01 
9A#dl 
l?19/Q1 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
1/17/01 
9>W01 
9/17/ 



11:34 AM 
AM 
11:34 AM 
11:54 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 



13* 



£| Exploring 


- D:\FEM Builder 1.2\Doc\User 




*|x| 




g View i Go 








Name '-<S ; . 






'i>pe '3?fii '■•"-'rS- : ".>TGv: MddifieS i?'i-.V,i': 





^FEMBuilderUserFluentl nterface.doc 
^ FE M B uilderU serG ridG eni nterf ace. doc 
^FEMBuilderl4serldeasMSInterface.doc 
Q FEMBuilderUsetttq^oductioadoc 
^FEMBuilderUserLisHtvldoc 
^ FE M B uilderU serListG eor^v. doc 
f?)FEMB uilderU serM aterialProp^Hies. doc 
^ FE M B uilderU serM eshG eneration. c 
^ FEMBuilderUserOverview.doc 
^ FE M B uilderU ser Patranl nterf ace. doc 
QFEMBuilderUserPostFractureMechanics.doc 
^)FEMBuilderUserPostResultCalcu!atioadoc 
f3 FE M B uilderU serPostR esultD isplay . doc 
J) FE M B uilderU ser Pos tXYPIotParameters. dop 
Q FE M B uilderU serR eadS harpl nterf ace^Juc 
Q FEMBuilderUserRecesslnterface^uc 
Q FE M B uilderU serS indal nterfa^doc 

FE MB uilderU serS inGepfflferface.doc 
*Q FE M B uilderU serTpCheml nterf ace. doc 

FEMBuilderlWrherrnalAblation.doc 
Q FEMBujlrf^rU serTools.doc 
QFEMSuOdeiUsefView.doc 



49KR 


Mirrn^oft \A/nrH Dnr 

1 Y HL-I UiUH WUiU UUU... 


qyi7;ni ii 

o/ 1 f f U 1 II 


34 AM 


?9KR 


Minn^off \A/nrH Plnr 


qyi7/01 11 

J/ l^/U 1 1 1 


^4 AM 


90KR 


Microsoft \A/nrrl Hnr 

|Y|ioiUoUK WUIU L/UL>... 


>^7i7/oi 11 


AM 


43KB 


Microsoft \A/orrl r\«r 


9/17/01 11 

%J/ 1 f / Ul II 


34 AM 




Microsoft \AZ^tfn Hnr 


9/17701 11 


34 AM 




M iprn^^fr \A/nrH rinr» 

|t|]i_ju^ju WUIU UUL... 


qyi7yni ii 

O/ 1 f / U 1 II 


34 AM 


29KR 


W/iorosnfr \A/nrrl Hnr 

UPT 1 <wl UOUI ^ VV UIU L/Uk*... 


9717/01 11 

*J/ 1 r/U 1 II 


94 AM 


1 ARKPf 

I *+uoO 


Micro^nfr flnr 

1 v l >\<l U\>UI <. VV UIU L/UU... 


9717701 11 

O/ 1 r / U 1 II 


94 AM 

Mivi 


>*fiKR 


Mif^rn-cnfr \A/nrrl Plnr 
I'MUUiUU WUIU UUL... 


9717701 11 


9i AM 

O'-r MIV| 




Minn^i-ifi \A/nrrl Hnr 
mlUIUiUH WUIU UUL... 


9717701 11 


9A AM 


1A1KR 


l v IIUIUiUK WUIU UUL... 


q/i7Aii 11 

I r/U I II 


oH Mivi 




Mirrn^rifr \A/nrH Pinr^ 
|V|IL-iUoUll WUIU UUL... 


9/17701 11 


9i AM 


40KR 


Mirrn^nfr \A/nrrl Hnn 

l v IIL-IU^UH WUIU \JULr... 


9717701 11 

<J/ 1 f / U 1 II 


>j w r Ml ■ 1 


r\u 


Mif*rn«nfr \A/nrH Plnr 

1'IIL.IU^UU WUIU UUL... 


9717/01 11 

-3/ 1 r / U 1 II 


94. AM 

0*+ MIV| 




Mifvncnfr \A/nrrl Pi op 
I'llL-l UoUl ( WUIU Uul... 


9/17/01 11 

•J/ I f /U 1 II 


94 AM 

•JH MKI 




Rk^osoft Word Doc... 


qji 7 yni 1 1 

y/ 1 //u i ii 


0-1 AM 

J 4 AM 


42KB 


Microti Word Doc... 


9/17/01 11 


34 AM 


23KB 


Microsoft W^d Doc... 


9/17/01 11 


34 AM 


24KB 


Microsoft WordD^c... 


9/17/01 11 


34 AM 


306KB 


Microsoft Word DocN* 


9/17/01 11 


34 AM 


151KB 


Microsoft Word Doc... 


N<|7/01 11 


34 AM 


30KB 


Microsoft Word Doc... 


9/17X11 11. 


34 AM 



|44 object(s) 



[3.98MB (Disk free space: 0 bytes) | jgj My Computer 



I Exploring * D:\FEM Builder 1.2\Pjthon 



•;:*,TTV," W » " 



^CExecule.py j 
^ CExecuteAbaqus.py * 
§J,CExecuteFluenLpy 
t^CSolve.py 
^ CS olveCoupled. py 
^CSolveFSI.py 
^CSolveFSILess2D.py 
=J FemHostTable Example.txt 
fi] FemHostTable.txt 
|^ FemPythonExec.py 
I^FemPythonFilelO.py 
^ FemPythonTools.py 



9KB 


Python File 


9/1M&ni :34 AM 


8KB 


Python File 


, 3/T7/01 11:34 AM 


13KB 


Python File 


S 9/17/01 11:34 AM 


26KB 


Python Viz/ 


9/17/01 11:34 AM 


20KB 


Python VteS 


9/17/01 11:34 AM 


2KB 


Pytl^Fle 


9/17/01 11:34 AM 


9KB 


Python File 


9/17/01 11:34 AM 




Text Document 


9/19/01 8:36 AM 


<3kb 


Text Document - 


9/19/01 8:35 AM 


28^ 


Python File 


9/17/01 11:34 AM 


12KB 


P>tbon File 


9/17/01 11:34 AM 


13KB 


PythoJNyle 


9/17/01 11:34 AM 



|l2object(s) 



1 137KB (Disk free space: 0 bytes) * |JeJ My Computer 



HO 



g Exploring - D:\FEM Builder 1.2\Source\FACUb 




BHD 



(»]ArbBSpl!ne2D.cpp 
@ArbBSpline2D.hpp 
!^]ArbCoord2D.hpp 
[»| ArbFeasableR egion. cpp 
S] ArbFeasableR egion. hpp 
@ArbGeom2DMixlacpp 
@ArbGeom2DMixln.hpp 
^ArbHashT able, hpp 
|»jArbHeap.hpp 
»|ArbKDTree2D.cpp 
»]ArbKDTree2D.hpp 
^ ArbM sh. hpp 
!»]ArbM$hCleanup.cpp 
Q ArbM shCrackR egion2D . cpp 
0 ArbM shCrackR egion2D . hpp 
@ArbM$hEdgeListcpp 
@ArbMshEdgeLi$thn/ 
§ArbM$hQuad2D^pp 
M)ArbMshReqj^T2D.cpp 
g) ArbM$hf^ion2D.hpp 
H ArfcM^hS moolh2D . cpp 



10KB 
6KB 
24KB 
8KB 
12KB 
10KB 



|37 obiect(s) 



3717/01 11:30AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
9/17/01 11:30 AM 
17/01 11:30 AM 
9/1 7>Qn 1:30 AM 
9/17/01 Hs^O AM 
9/17/01 11:3Ch*M 
9/17/01 11:30 AM* 
9/17/01 11:30 AM 



|1 .33MB (Disk free space: 0 bytes) 



> Computer 



£| Exploring - D:\FEM Buildei 1 .2\Souice\FACLib 





























ArbM shCrackRegion2D. cpp 
3 Arbfflst£rackR egion2D . hpp 

ArbM shE^List. cpp 
^ArbMshEdgeU^Dp 
gArbMshQuad2D.cpp> 

ArbMshR egion2D . cpp 
*\ ArbM shRegion2D. hpp 
«] ArbM shS mooth2D . cpp 
^ArbMshSmooth2D.hpp 
a] ArbM shT opo2D . cpp 
»)ArbMshTopo2D.hpp 
a] ArbQuadTree.cpp 
»] ArbQuadTree.hpp 
«] ArbQueue.hpp 
s^ArbRectangle.hpp 

ArbR mshR egion2D . cpp 
fj] ArbRmshRegion2D.hpp 

ArbSet.cpp 
»)ArbSethpp 
j^ArbSmallSethpp, 
a^FACLib.dsrJ, 
*j FacLib^ 



68KB 


CPP File 


9/17/01 11:30 AM 


50KB 


HPP File 


8/1 7/0^1 :30 AM 


66KB 


CPP File 


3/ym 11:30 AM 


28KB 


HPP File 


^*)7l7/01 11:30 AM 


178 KB 


CPP File 


/ 9/17/01 11:30 AM 


102 KB 


CPP File / 


' 9/17/01 11:30 AM 


62KB 


HPP File/ 


9/17/01 11:30 AM 


51KB 


CF^PIfe 


9/17/01 11:30 AM 


18KB 


^HPPFile 


9/17/01 11:30 AM 


82)^ 


CPP File 


9/17/01 11:30 AM 


/^4KB 


HPP File 


9/17/01 11:30 AM 


26KB 


CPP File 


9/17/01 11:30 AM 




HPP File 


9/17/01 11:30 AM 


eKB^ 


HIPP File 


9/17/01 11:30 AM 


3KB 


HPN^ile 


9/17/01 11:30 AM 


286KB 


CPPFileN. 


9/17/01 11:30 AM 


15KB 


HPP File 


8/17/01 11:30 AM 


26KB 


CPP File 


\. 8/17/01 11:30 AM 


8KB 


HPP File 


^1,7/01 11:30 AM 


4KB 


HPP File 


9/17)1*41 :30 AM 


6KB 


DSP File 


9/17/01 VhSQAM 


1KB 


DSW File 


9/17/01 11:30Afc 



|l ,33MB (Disk free space: 0 bytes) ; |jy My Computer 



37 object($) 



Mi 



PET 

G) CCoordinatelnputcpp 
^ICCoordio^elnputh 
^CFemDBUa^ 
^CFemDBUah 
»JCGridControl.cpp 
3 CGridControLh 
g] CGridlnputcpp 
^CGridlnputh 
gl CheckCoincidenceDlg.cpp 
0 CheckCoincidenceDlg.h 
@ CheckDi$tortionDlg.cpp 
0CheckDi$tortionDlg.h 
G] ChildFrm.cpp 
GjChiidFrm.h 
MCLtaFOeMFGcpp 
ScListFileMFCh 
SjColorDlg.cpp 
0ColorDlg.h 

G| CopyMatPmp^Dlg.cpp 
l»] CopyM^ropertyDig .h 

|») DeateArcDIgcpp 

G) CreateArcD lg.h 

|320 object(s) 



File Folder 
9KB CPPFile 
2KB HFie 
8KB CPPFile 
1KB H F 
13KB J2PPFile 
4)jar H File 
TO CPPFile 
6KB H File 
6KB CPPFile 
4KB H File 
3KB CPPFile 
2KBs s HFile 
2KB CPPFile 
2KB H File 
3KB CPPFile 
2KB H File 
9KB CPPFile 
3KB H File 
8KB CPPFile 
3KB H File 
14KB CPPFile 
3KB H File 
|3.31 MB (Disk free space: 0 bytes) 'JEjlMy 



Computer 



9/21/01 9:21 AM 
9/17/01 11:31AM 
9/17/01 11:31 AM 
9/17/01 11:31AM & 
9/17/01 11:31AM 
9/17/01 11:31AM H 
9/17/01 11:31AM 
9/17/01 11:31AM § 
9/17/01 11:31AM 1 
9/17/01 11:31AM 
9/17/01 11:31AM 'f 
9/17/01 11:31AM • 
9/17/01 11:31AM 
9/17/01 11:31 AM 
9/17/01 11:31AM 
9/17/01 11:31AM 
9/17/01 11:31 AM 
v 9/17/01 11:31AM 
1^/01 11:31 AM 
9/1 7>8n 1:31 AM 
9/17/01 1^31 AM 
9/17/01 11-31 AM 
9/17/01 11:31 AM 



MM 



©J Exploring - D:\FEM Builder 1.2\Souice\Fem Builder 


?1*|x| 




^^^^ 









|»|DeateBCDIgh 
QCreateBCFIuid.cpp 
S| CreateBCF 

Q DeateBCInterpolafemg.cpp 
@] CreateBCInterpolateDIg^ 

CreateBCIsentropicDIg.cpp 
@ CreateBCIsentropicDIg.h 
[»]CreateBCTabular.cpp 
0CrealeBCTabuIar.il 
[»| QeateChemReacrjonDlg.cpp 
13 DeateChemReactionDlg.h 
[»| CreateChemSpeciesDIg.cpp 
j»] CreateChemSpeciesDIg.h 
QDeateCircIeDlg.cpp 
ja| QeateGrdeDlg.h 
1»1 CreateConstraintDlg.cpp 
0 CfeateConstraintDlg.h 
j«] DeateCurveOffsetDlg.c^p 
|3j CreateCurveOffsejpJi 

CreateGrouppy!cpp 
^CreateGw3ljpDlg.h 
«| D«SfeInitialConditionsD!g.cpp 

CreatelnitialConditionsDIg.h 



11KB 


H File 


9/17/01 11:31 AM 




22KB 


CPPFile 


. 9/1 7/M>1 :31AM 


- 1 


9KB 


H File 


9^701 11:31 AM 


JJ 


11KB 


CPP File 


^ — 9/1 8/01 12:26 PM 




4KB 


H File > 


< 9/17/01 11:31 AM 




6KB 


CPPFile 


9/17/01 11:31 AM 




3KB 




9/17/01 11:31 AM 




9KB 


^PPFile 


9/17/01 11:31 AM 






H File 


9/17/01 11:31AM 




oKB 


CPPFile 


9/17/01 11:31AM 




2KB 


H File 


9/17/01 11:31 AM 




V3KB 


CPP File 


9/17/01 11:31 AM 




2KBs 


File 


9/17/01 11:31AM 




10KB 


CPPFile 


9/17/01 11:31AM 




3KB 


HFile S v. 


9/17/01 11:31AM 




9KB 


CPP File 


9/17/01 11:31 AM 




4KB 


H File 


9/17/01 11:31AM 




GKB 


CPP File 


X9/17/01 11:31 AM 




3KB 


H File 


9/1^11:31 AM 




9KB 


CPP File 


9/17/oHj.31 AM 




3KB 


H File 


9/17/01 10UM 




22KB 


CPP File 


9/17/01 11:31AM 




8KB 


H File 


9/17/01 11:31 AM 



1 3. 31 MB (Disk free space: 0 bytes) |JbJ My Computer 



|320 object(s) V 



@CreateLineDlg.h 
!3C(eateNodeDlg.cpp 
0Dea>8tiodeDlg.h 
S CreatePointS^weenDlg.cpp 
Q CreatePointBet^nDlg.h 
@ CreatePointCoordinafeQlg.cpp 
»] CreatePointCoordinateDlgl 
»] CreatePointOnCurveDlg.cpp 
3 CreatePointOnCurveDlg.h 
:*]CreateSplirieDlg.cpp 
*3CreateSpIineDlg.h 
&\ CreateSurfaceBoundaryDlgxpp 
»] CreateSurfaceBoundaryDlg.h 
CreateSurfaceExtrudeDlg.cpp 
») CreateS urf aceE xtrudeD Ig. h 
*\ CreateS urfaceRevolveD^cpp 
0 CreateSurfaceRevptfeDIg.h 
|»] CreateS urf aceS^eepDIg.cpp 
@ CreateSurfatfeSweepDIg.h 

CreateS^femDIgxpp 
^Crea>^ystemDlg.h 
|»] CreateVolumeBoundar^Dlg.cpp 
M CreateVofume B oundar^D ig. h 
|320 object(s) / 





3KB 


H File 


2KB 


CPP File 


2KB 


H File 


12KB 


CPP File 


3KB 


H File/^ 


6KB 


GPP -iu 

J** i rue 




H File 


^ISKB 


CPP File 


3KB 


H File 


18KB 


CPP File 


3KB 


H File 


8KB 


CPP File 


2KB 


H File 


13KB 


CPP File 




H File 


12KB 


rue 




l-l F il^v 
n nie^^ 


7KB 


CPP FileN 


3KB 


H File 


12KB 


CPP File 


3KB 


H File 


6KB 


CPP File 


2KB 


H File 



|3.31 MB (Disk free space: 0 bytes) = My Computer 
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0 CreateVolumeExtrudeDlg.cpp 
0 Creat^/oIumeExtrudeDIgh 
@ CreateVo!t<qjeRevolveDlg.cpp 
[») OeateVolumehs^olveDlg.h 
0 CreateVolumeSweeJjQJg.cpp 
@ CreateVoIumeSweepDIg. 
fi] CWizardPage.cpp 
|»|CWizardPage.h 
[j^CWizardSheet.cpp 
@ CWizardSheeLh 
§ DefineVectorDlg.cpp 
»]DefineVectofDlg.h 
«jDeformMeshDlg.cpp 
*|DeformMeshDlg.h 
l») DisplayOptionDlg.cpp 
^DisplayOptionDlg.h 
SjEditBCColorDlg.cpp 
@EditBCColorDlg.h 
I^EditColorPS.cpp 
jajEditColorPS.h 

EditCurveSplitDJgfcpp 
£] EditCurveJfjfTOIg.h 
REditCurveS ubdivisionD Ig. cpp 
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jj*J EditCurveSubdivisionDlg.h 
__ ljtCurveT[imDlg.cpp 
@ EditCuh^[timDlg.h 
!») EditElement&tobjJesDIgxpp 
0 EditElemenWttribute^QIg.h 
0 EditElementDlg.cpp 
@ EditElemenlDlg.h 
!»1 EditElementOrientDlg.cpp 
|») EditElementOfientDlg.h 
*| E ditG ravityD (g. cpp 
»| EditGravityDIgh 
»1 EditMesHAttributeDlg.cpp 
»J EditMeshAUributeDlg.h 
»] EditMultipleElementsDlg.cpp 
j*| E ditW ullipleE lemenJsD Ig. h 
j*]EditNodeDlg.cpp 
*0 EditNodeDIgh 
»] EditNodeDSyslemDIg.cf 
S] EditNodeDSystemQIj 
!») EditWorkPlan^Blgxpp 
@EditWorkgli^Dlg.h 
la| EdftWprttPlaneMoveDlgxpp 
H EdKWorkPlaneMoveDlg.h 
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H File 
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H File 
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1KR 
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RKR 
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1KR 
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^ Qyi7/m 11-11 am 
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9nKR 


ppp r;u >^ 
Lrr rue 


Q/i7ym 11-^1 am 

3/ I r /U I I I .J I MM 


RKR 


W File 
n rue,^ 


Qyi7ym ivn am 

3/ 1 f /yj I I I .J I MM 


R91 KR 
D£ I r\D 


ftro rue 


Q/9n/m in-iRAM 

3/&U/UI IU.30MM 


1 oKjar 


rpp c:u 
Lrr rue 


Qy?n/m 11-07 AM 
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>OUI\D 


ncp Fiio 
uor rue 


Q/17/m nn am 
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new c;u 

Ubw rue 


q/1 7 vm 1 1 -11 am 

3/ I f /U I I 1 .3 I MM 


>w 3I\D 


n rue 


Q/9nym in-i7AM 

3/^U/U 1 IU.3/ AM 


oDJ\D 


Dp r;i 

nl rue 


Qy^nyrn id-icam 

3/^U/UI III. 30 MM 


44\D 


N^rr rile 


Qyi 7 yni 1 1 n am 

3/ I r /U I I 1. 3 I AM 


1 ~7VQ 
I r r\D 


ui 


Q/i7ym n il am 

3/ if /U I I 1 . 3 I AM 




PPP FiloS. 

Lrr rue 


Qyi7/H1 11-11 AM 
3/ I /7 U I I 1 . 3 I AM 


11 KR 


ppp c;u 

Lrr rile 


Q/17ym 11-11 AM 
3/ I //U I I 1 .3 I AM 


8KB 


CPP File 


^.9/1 7/0 1 1 1:31 AM 


2KB 


CPP File 


9N^/01 11:31AM 


3KB 


CPP File 


9/17/CiH^31 AM 


9KB 


CPP File 


9/17/01 11^M 


GKB 


CPP File 


9/17/01 11:31 AmN 


10KB 


CPP File 


9/17/01 11:31AM 



4?] error.wav 

»TEM$cuteAbaqusDlg.cpp 

Execute^aqusDlg.h 
»] ExecuteFluenfBJgxpp 
^ExecuteFluentDlg.h 
»] ExecuteParameterPP.cpp^ 
»] ExecuteParameterPP.h 
»]Fem.ap$ 
j*] Femxpp 
»] Fem.dsp 
«l Fem.dsw 
»]Fem.h 
&\ Fem.rc 
a] FermDoc.cpp 
»]FemDoc.h 
»]FemDocBlank.cpp 
Q FemDocCreateBC.cpp 
j»] FemDocDelete.cpp 
!»]FemDocEditBC.cpp^ 
§ FemDocFEM.cf 
|«] FemDocGe«fmetry.cpp 
M] Femjk^lntef faces, epp 
emDocList.cpp 
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_ ocMatProp.cpp 
0 FemDocOr^ntcpp 
@FemDocPostx[5j3 ^ 
0 FemDocTooIs.cpp 
@ FemllserMessages.h 
0FemView.cpp 
[^FerriView.h 
@FilterOptionsDlg.cpp 
0FilterOptionsDlg.h 
0 FlowModelParametersxpp 
]*] FlowModelParameters.h 
»] FractureMechanicsDIg.cpp 

FractureMechanicsDlg.h 
»| GPropertySheetFun.cpp 
^GPropertySheetFun.h 
»]lnseft2DFIawDlg.cpp 
»Jlnsert2DFIawDlg.h 
a) InserODFIawEllipseDIgKipp 
a] lnsert2DRawEllipj^lg.h 

Interfaces 
»| Interfac 
. M] inJ^ol^teProjectionDlg.cpp 
I WmtefpolatePfo iectionDIg, h 
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H File y 
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CPPFileX^ 
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S<File 
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H File 
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CPP File >v 
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5KB 


H File 
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8KB 


CPP File 
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H File 
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H File 
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listFileDlgxpp 
_i^fi^Dlg.h 
») ListResulW^luesDIg.cpp 
^ListResultValue^lg.h 
s*\ MainFrm.cpp 

MainFrm.h 
»] MaterialPropertyDlg.cpp 
»j M aterialPropertyD Ig. h 
»]MeshDlg.cpp 
ajMeshDIg.h 
») ModelFileNamePP.cpp 
3 ModelFileNamePP.h 
5) ModellnfoDlg.cpp 
«] ModellnfoDlg.h 
«] MoveCopyDlg.cpp 
»] MoveCopyDlg.h 
OptionsDIg.cpp 
^OptionsDIg.h 
»] OrientViewDlg.cpg/ 
'gjOrientViewDIp 
S| PostCorjlfltirDlgcpp 
j») Po^ContourDlg.h 
ostDeformedDlg.cpp 



OKD 


rpp r;io 
Lrr r lie 


Q;i7ym 11-11 AM 
3/ I f/U I I I. J I Mm 




Ul Clio 
n rile 


3/ 1 f /U 1 II .J^^M 


/NO 


Lrr r lie 


Q ;1 7 /m»*1v11 AM 
3/ 1 1 /UJrl l.J 1 MM 


Ik'D 


n rile 


Q>fT )ni 11-11 AM 
3ri r /U I I I . J I Mm 




Lrr rile 


cworwm in-i7AM 
y/dU/UI I U.J /AM 




H rile 


CW1 7 JHI 1101 AM 

y/i //Ul 1 l.J 1 AM 


AIKd 


Lrr 


q ji 7 ym 1 1 - Q1 am 
y/l //Ul I l.J I Am 


ci/n 
DInB 


b^Pffe 


Q ^1 7 11*01 AM 

y/i //ui n.j 1 am 




PDD c;i« 
Lrr rile 


Qyi7ym 1101 am 
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I UI\D 


hi rile 
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I <il\0 


PDD CIU 

Lrr rile 


J/ I / /U I I l . J I MM 


4nd 


n rile 


Qyi7JfYt 11-11 AM 
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pdd c;u 
Lrr rile 
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^ it r;i-L 
SH hile 
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LhTsrile 
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b/1 //Ul 11. ol AM 


21 KB 


CPP File 
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^PostDe\jrmedDlg.l 
g PostDlg.c 
»]PostDlg.h 
»]Po$tVectorDlg.cpp^ 
^PostVectorDIgh 
»]Po$tView.cpp 
3 PostView.h 
»] PosWAnalysisResultDlg.cpp 
J PosWAnalysisResultDlg.h 
^PostXYPlotParmDIg.cpp 
»] PostXYPIotParmD!g.h 
PoslXYPIotView.cpp 
a] PosWPlotView.h 
»] PosWTimeHistoryDlg.cpp 
»} PostXYTimeHistoryDlg.h 
a] ReadAbaqusDIgxpp 
^ReadAbaqusDIg.h 
»] ReadAnsysDIg.cpp 
**]ReadAn$ysDlg.h^ 

ReadAschar^J* 
<*] Read 
g]R; 

^iReadCCMDIg.h 



repp 

adAscMfDIg.h 
ZMDIg.cpp 



3KB 


H File 
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33KB 


CPP File 
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H File 
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H File 
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15KB 


CPP File 
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4KB 


H File^ 
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30KB 


^^FPFiie 
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H File 
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35KB 


CPP File 
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H File 
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CPP File 
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CPP File 
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File 
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HFileS. 
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CPP File^v 
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H File 
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H File 


9/17/01 10IAM 



|3.31 MB (Disk free space: 0 bytes) G§J*My Computer 



|320 object(s) 



£| Exploring - O:\FEM Builder 1-2\Source\FemBui!der 




@]ReadCDCAbt§^pp 
@ReadCDCADig.h 
S]ReadFluentDlg.cpp 
@ReadFluentDlg.h 
j»| ReadGridGenDlgxpp 
@ ReadGridGenDlg.h 
@ReadldeasMSDIg.cpp 
@ReadldeasMSDIg.h 
ReadPatranDlg.cpp 
*]ReadPatranDlg.h 

ReadRecessDIg.cpp 
»]ReadRece$sDlg.h 
»] ReadS harpDlg.cpp 
»]ReadSharpDlg.h 

ReadS indaDlg.cpp 

G) ReadS indaDIgh 
!*) ReadS inGenDlg.cpp 

ReadS inGenDlg.h 
»] ReadTe.xChem.cpp 
»] ReadTexChem.f 

RefineMesh^dapliveDlg.cpp 
|a] RejineMe^daptiveDlg.h 

i eM eshS pecif iedD Ig. cpp 



4KB 


CPP File 


9/Utff 11:31 AM 


3KB 


H File 


JSnim 11:31AM 


3KB 


CPP File 


9/17/01 11:31 AM 


2KB 


H File y 


9/17/01 11:31 AM 


3KB 


CPP File/ 


9/17/01 11:31AM 


2KB 




9/17/01 11:31AM 


3KB 


CPP File 


9/17/01 11:31AM 


2KB" 


'HFile 


9/17/01 11:31AM 




CPP File 


9/17/01 11:32 AM 


x3KB 


HFile 


9/17/01 11:32 AM 


3KBs 


^CPP File 


9/17/01 11:32 AM 


2KB 




9/17/01 11:32 AM 


3KB 


CPPFife^ 


9/17/01 11:32 AM 


2KB 


H File 


9/17/01 11:32 AM 


3KB 


CPP File 


^^9/17/01 11:32 AM 


2KB 


HFile 


971^01 11:32 AM 


3KB 


CPP File 


9/17/0H^32AM 


2KB 


HFile 


9/17/01 11\3*AM 


3KB 


CPP File 


9/17/01 11:32Atos 


2KB 


HFile 


9/17/01 11:32 AM 


19KB 


CPP File 


9/20/01 10:38 AM 


5KB 


HFile 
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CPP File 
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_ . ;pifiedDlg.h 

»] resource, fd 
«] resource.h 
«] ResultlnterpolationDlg.cpp 
») ResultlnterpolationDIgh 
»] ResultSuperpositionDlgxpp 
»] ResultSuperpositionDlg.h 
n\ SaveViewOrientationDlg.cpp 
»] SaveViewOrientationDlg.h 
a] SelectBCDIgcpp 
»] SelectBCDIgh 
a| SelectBCSetsDIgcpp 
»]SelectBCSetsDlg.h 
SelectCurveDlgxpp 
a] SelectCurveDIgh 
l»] SelectDlg.cpp 
0 SelectDIgh 



SelectElementDku 



Q SelectEiementErlg.h 
!»1 SelectFap^Dlg.cpp 

SeJgefFaceDlg.h 
jj*J<£electGroupDlg.cpp 
i»i SelectGroupDIg.h 



H File 
FD File 
H File 
CPP File 
H File 
CPPFjl 
■lie 

tPP File 
H File 
CPP File 
H File 
CPP File 
H File 
File 

H Flh 
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H File 
CPP File 
H File 
CPP File 
H File 
CPP File 
H File 



9/17 

20/01 
9/20/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
^9/17/01 
9>K?701 
9/17/1 
9/17/01 
9/17/01 



11:32 AM 
10: 36 AM 
10:38 AM 
11:32 AM 
11:32 AM 
11:32 AM 
11:32 AM 
11:32 AM 
11:32 AM 
11:32 AM 
11:32 AM 
11:32 AM 
11:32 AM 
11:32 AM 
11:32 AM 
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11:32 AM 
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11:32 AM 
ri :32 AM 
HSJ2AM 
11:3ZfcW 
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j*] SelectMaterialQJg.cpp 
3 SelectMaterialDlg> 
»| SelectMakeriallDsDIgT^s 
»|Se!ectMateriailDsDlg.h 
»| SeIectModelDlg.cpp 
|*]SelectModelDlg.h 
»] SelectNodeDlg.cpp 
^SelectNodeDlg.h 
^SelectPointDlg.cpp 
»] SelectPointDlg.fi 
»| SelectReactionsDIg.cpp 
^SelectReactionsDIg.h 
»] SelectResultDlg.cpp 
^SelectResuttDlg.h 

SelectSpeciesDIg.cpp 
»]SelectSpeciesDlg.h 

SelectSurfaceByTypeDlg.cgp 
S electS urfaceByTypeDlo/f 
a|S elects urfaceDlg.cj 
Q S elects urfaceD|g4 
_ SelectSystepiClg.cpp 
§Select^(ernDlg.h 
Ml SeJ^VolumeDlg.cpp 



8KB 


CPP File 


9/1 7/0 j nV32AM 


3KB 


H File 


Q/tf/01 11 32 AM 


3KB 


CPP File 


S 9/17/01 11 -32 AM 

' ' ' " ' 1 1 • wt, ^^l T l 


2KB 


H File > 


r 9/17/01 11 -32 AM 


3KB 


CPP File 


9/17/01 IV 32 AM 


2KB 


H 


9/17/01 1V32AM 


13KB 


CPP File 


9/17/01 1 VI? AM 




H File 


9/17/01 IV 3? AM 


^KB 


CPP File 


9/17/01 11-32 AM 

sJt 1 r / U 1 11 .j^ Mm 


3KB 


H File 


9/17/01 1V32AM 


4KB 


CPP File 


9/i7ym ii ?? am 

■J/ i r / u I II .Jc Mm 


s2KB 


H File 


9/17/01 IV 32 AM 




CPP File 


9/17/01 IV 32 AM 

I r f fJI II. Jk, Ml v l 


4KB 


s M>^ile 


9/17/01 1V32AM 


4KB 


CPFhe 


9/17/01 1V32AM 


2KB 


H File 




3KB 


CPP File ^ 


"V. 9/17/01 11:32 AM 


2KB 


H File 


^9/17/01 11:32 AM 


10KB 


CFP File 


9/t*<p1 11:32 AM 


3KB 


H File 


9/17/oHl32AM 


6KB 


CPP File 
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2KB 
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9KB 
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@ SelectVolumeDlg.h 
0SmoothMeshDlg.cpp 
0SmoothMe$hDlg.h 
0 SplashWndcpp 
0 SplashWndh 
2lSpI$h16.bmp 
@ StdAfxxpp 
@StdAfx.h 
0SubModelDlg.cpp 
») SubModelDIgh 
»] SweepDlg.cpp 
^JSweepDIg.h 
*| ThermalAblationDlg.cpp 
*)ThefrnalAblationDlg.h 
»l TranslateDlg.cpp 

TranslateDlg.h 
»] UnitSystemPPxpp 
»| UnitSys^ffiPP.h 
»] Wnt^fbaqusDIgcpp 
^J/fiteAbaqusDIg.h 
^_ WriteAnsysDIg.cpp 
y WriteAnsysDlg.h 



9/17/01 11:32 AM 
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9/17/01 11:32 AM 
17/01 11:32 AM 
9/Tto 11:32 AM 
9/1 7/oSn :32 AM 
9/17/01 11-32 AM 
9/17/01 11:32^M 
9/17/01 3:00 PM 



3.31MB (Disk free space: 0 bytes) 



j 

zJ 



> Computer 



Exploring - D:\FEM Builder 1.2\Source\FemBui!der 



ME] 



N^^:::^ 1 ^^ ■^•"•y^Sizll Type: 



: I Moaned ^-^gjgai ^| 



»] WriteAnsysDl^cpp 

WritaAnsysDlg.lv 
»]WriteCCMDIg.cpp 
apWriteCCMDIgh 
»]WriteCDCADIg.cpp 
aJWriteCDCADIgh 
»|WriteFlueritDlg.cpp 
»|WriteFluentDlg.h 
»|Writeldea$MSDIg.cpp 
apWriteldeasMSDIgh 
«] WritePatranD Ig. cpp 
!») WritePatranD lg.h 
M] WriteR ecessD Ig. cpp 
lfi]WriteRecessDlg.h 
ja] WriteS indaDlg. cpp 
@WriteSindaDlg.h 
j*] WtiteT exChem. cpp 
yWriteTexChem.h 
i^WPIotParmDIg.cppy 

XYPIotParmDIq 
^XYPIolVie^pp 
SwPlotView.h 



CPP File 
H File 
CPP File 
H File 
CPP File 
H File 
Tile 
r H File 
CPP File 
H File 
CPP File 
H File 
^PP File 

CPP Fit 
H File 
CPP File 
H File 
CPP File 
H File 
CPP File 
H File 



9/17/0p*T32AM 
97J#l5ri1:32AM 
3717/01 3:00 PM 
9/17/01 11:32 AM 
9/17/01 3:00 PM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
9/17/01 11:32 AM 
S717/01 11:32 AM 
9/2WI 7:06 AM 
9/17/0K}.32AM 
9/21/01 7mAM 
9/17/01 11:32 AM 



|320 object(s) 



13.31MB (Disk free space: 0 bytes] 



I My Computet 



fig Exploring - D:\FEM Builder 1.2\Source\FemLib 


BSD 








N«»"^¥ ; 'X "' • ' "'Size JwTiK--; 







Q iFerriDBl 
Q Include 
Q Interfaces 
QFenriLib.dsp 
R]FemLib.dsw 




/01 9:21 AM 
9/21/01 9:21AM 
9/21/01 9:21AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 



|4G.7KB (Disk free space: 0 bytes] "|fej My Computer 



5 object(s) 



Ej Explori ng - D:\FEM Builder 1.2\Soutce\FemUb\FemDB 



0 CAdjacentEIeti^Listxpp 
@ CAmplitude.cpp 
@CBC.cpp 
@CBCDefault.cpp 
QcBCR.cpp 
@CBCSetxpp 
@CBCV.cpp 

CBoundaryNodeLislcpp 
@CCAXAResult.cpp 
[») CCoincidentNode.cpp 
1**) CContourPolygon.cpp 

CCrack.cpp 
j»)CCrackList.cpp 

CCufveSubdivisionxpp 
@CEAttrib.cpp 
fj*] CEdgeSubdi visions, cpp 
Q CEIementcpp v 
[»] CEquatioacpp 
@CFemCurve.< 
@ CFemDa^pp 
[»] CFeiaD B AblationS ur face, cpp 
!»] CFemDB Amplitude, cpp 
|l03object(s) \ \ ' ~ 




2KB CPP File 


*:,-:<k%r- 1 Modified J^.*;-: 
11:37 AM 


1 - 


4KB 


CPPFile 


>"9/17/01 11:37 AM 


■j ,; 


4KB 


CPPFile 


9/1 7/01 11:37 AM 


: \ 


2KB 


CPPFile S 


9/17/01 11:37 AM 




13KB 


CPPFjkr 


9/17/01 11:37 AM 




2KB 


CPPTile 


9/17/01 11:37 AM 




35K>- 


''CPPFile 


9/17/01 11:37 AM 




/2KB 


CPP File 


9/17/01 11:37 AM 




9KB 


CPP File 


9/17/01 11:37 AM 




5KB 


CPP File 


9/17/01 11:37 AM 




15KB 


CPPFile 


9/17/01 11:37 AM 




V 2KB 


CPP File 


9/17/01 11:37 AM 




2)%B 


CPP File 


9/17/01 11:37 AM 




3KB^ 


sCPP File 


9/17/01 11:37 AM 




6KB 


CPKRe 


9/17/01 11:37 AM 




5KB 


CPPFifev 


9/17/01 11:37 AM 




11KB 


CPP File 


9/17/01 11:37 AM 




42KB 


CPP File \ 


9/17/01 11:37 AM 




4KB 


CPP File 


9/17/01 11:37 AM 




2KB 


CPP File 


N9/17/01 11:37 AM 




23KB 


CPP File 


9X7/01 11:37 AM 




3KB 


CPP File 


9/1 7)5^11:37 AM 




2KB 


CPP File 


9/17/01 11:37 AM 





|1 .44MB (Disk free space: 0 bytes) My Computer 



1^1 



Ej Exploring - D:\FEM Builder 12\Souice\FemLib\FemDB 




CFemDBBC 

@CFemDBBCDefauK^pp 
@ CFemDBConventions. 
@CFemDBCResult.cpp 
0CFemDBCurve.cpp 
0CFemDBEIement.cpp 
0 CFemDBEIementOrienLcpp 
@ CFemDBEquatioacpp 
QCFemDBEResulLcpp 
@CFemDBGfoup.cpp 
»] CFemDBInitialCondidons.cpp 
|j)CFemDBMaterial.cpp 
^CFemDBMatlD.cpp 
»)CFemDBMesh.cpp 
^JCFemDBNode.cpp 
^CFemDBNResuIlcpp 
«]CFennDBPrp.cpp 
«]CFernDBPUpp 
»]CFemDB Result 
»]CFernDBSela^xpp 
«| CFemDB^Lcpp 
l a 1 CFempGSubset.cpp 
»]g^M)BSuffacexpp 



(103 pbject(s) 



28KB 


CPP File 


/ 9/17/01 11:37 AM 


• ■ i 


3KB 


CPPFile y 


' 9/17/01 11:37 AM 


;!| 


8KB 


CPPFile/^ 


9/17/01 11:37 AM 




3KB 


cpppff 


9/17/01 11:37 AM 




21KB 


CPPFile 


9/17/01 11:37 AM 




17KB* 


'CPPFile 


9/17/01 11:37 AM 




^9KB 


CPPFile 


9/17/01 11:37 AM 




17KB 


CPPFile 


9/17/01 11:37 AM 


'k 


3KB 


CPPFile 


9/17/01 11:37 AM 




8KB 


CPP File 


9/17/01 11:37 AM 




s4KB 


CPP File 


9/17/01 11:37 AM 






CPPFile 


9/17/01 11:37 AM 




11KrT 


H^PFile 


9/17/01 11:37 AM 




10KB 


CPRFile 


9/17/01 11:37 AM 




GKB 


CPPFile. 


9/17/01 11:37 AM 




3KB 


CPP File >v 


9/17/01 11:37 AM 




GKB 


CPP File > 


V 9/17/01 11:37 AM 




4KB 


CPP File 


>v 9/17/01 11:37AM 




41KB 


CPP File 


TW7/01 11:37 AM 




62KB 


CPP File 


9/h<p1 11:37 AM 




9KB 


CPP File 


9/1 7/oHl :37 AM 




2KB 


CPP File 


9/17/01 11:37 AM 




26KB 


CPP File 


9/17/01 11:37 AM 





|1.44MB (Disk free space: 0 bytes) ' |JSJ My Computet 



®J Exploring - D:\FEM Builder 1.2\Source\FemLib\FemDB 


1 - 1 x | 


j,j File Edit .Mew i$£o rsjFavontes <vi°?J.s :fMejpjsi^#' 






•Name^§r^,^:v'?^ -wrp-' 


;.i-.rSi'ze J^Wi|:)«d^Wi *| 



CFemDBSystem.cpp 
CFenriSB Volume, cpp 
CFemDlXt ^ 
CFemGeometr^sop 
CFemOptions.cpp 
CFIowModeLcpp 
CFractureCCI.cpp 
CFractureCOD.cpp 
CFractureJ Integral, cpp 
CFractureJ I ntegralD PE nergy E . cpp 
CFractureJ I ntegralD PE nergy I . cpp 
CFractureMechanics. cpp 
CG PD istortionCheck. cpp 
CG roup, cpp 
Clnsert2D Flaw, cpp 
CIsentropicFlow.cpp 
CMesKcpp 
CMesh2D.cpp 
CMesh3D.cpp 
CMeshi.Uribute.cpp 
CM eshE lemep*2D . cpp 
CM eshtii^ped2D . cpp 
leshMapped3D.cpp 



7KB 


CPP File 


9/17/01 11:37 AM 




14KB 


CPP File 


9/17/01 11:37AM^ 




6KB 


CPP File 


9/17/01 11^*H 




2KB 


CPP File 


9/17/0>T^37AM 




3KB 


CPP File 


yxfm 11:37 AM 




9KB 


CPP File 


^^9/17/01 11:37 AM 




6KB 


CPP File S 


' 9/17/01 11:37 AM 


• v : •: 


7KB 


CPPFile/^ 


9/17/01 11:37 AM 




21KB 


C£Pfile 


9/17/01 11:37 AM 


: »• 


2KB> 


'CPP File 


9/17/01 11:37 AM 


k: " 




CPP File 


9/17/01 11:37 AM 




2KB 


CPP File 


9/17/01 11:37 AM 




2KB 


CPP File 


9/17/01 11:37 AM 




^7KB 


CPP File 


9/17/01 11:37 AM 




41^ 


CPP File 


9/17/01 11:37 AM 




4KB 


^fcRPFile 


9/17/01 11:37 AM 




2KB 


CPPhfe 


9/17/01 11:37 AM 




24KB 


CPP File^X^ 


9/17/01 11:37 AM 




34KB 


CPP File 


9/17/01 11:37 AM 




3KB 


CPP File 


^9^17/01 11:37 AM 




13KB 


CPP File 


9/lXQI 11:37 AM 




57KB 


CPP File 


9/1 7/0^:37 AM 




17KB 


CPP File 


9/17/01 11:37 AM 



103 object(s) 



|1.44MB (Disk free space: 0 bytes) | j&J My Computer 



It** 



B| Exploring - D:\FEM Builder 1-2\Source\FemUb\Fen,DB 



® CMeshSmooth.cpp 
@CMeshlr^D.cpp 
1*1 CMoveCopy.cpp^ 
0 CNode.cpp 
Orient, cpp 
@CPt.cpp 
0 CQuadrantcpp 
»]CRefineMesh.cpp 
SCResulLcpp 
*l CSindaAttrib.cpp 
^CSindaNet work, cpp 
j*JCSubModel.cpp 
»)CSweepModel.cpp 
|^ CTherrnaftblafcn.cpp 

DrawFem.cpp 
l^FemEn%Type.cpp 
@GEIernentContour.cpp 
I !*] GEIernentDistortiop"^- 
SjGEIementFur 
S GEIement8lnt.cpp 
fflGEteprt^ntlnfo.cpp 
SjSflementNCIP.cpp 
WGEIementNCPP.cpp 



|l03object(s) 



8KB CPP File 
17KB CPP File 
55KB CPP File 
4KB CPP File 
2KB CPP Fid 
2KB CgP-ffe 
19KBXCPPFile 
KB CPP File 
43KB CPP File 
BKB CPP File 
*KB CPP File 
15KKCPPFile 
27KB CPPFile 
32KB CPPFile . 
25KB CPPFile X 
9KB CPPFile 
29KB CPP File 
9KB CPP File 
16KB CPPFile 
17KB CPPFile 
42KB CPPFile 
27KB CPPFile 

10KB CPPFil e 

flTSMBPsk free space: 0 bytes) Compute? 



7/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
V 9/17/01 11:37 AM 
\ 9/17/01 11:37 AM 
v 9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/1 7/01^:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37AM ' 
9/17/01 11:37 AM 



£j Exploring - D:\FEM Builder 1.2\Source\FemLib\FemDB 






ff|x| 


•File,: Edit View ''Go . Favorites^ Tools Help ' ; . ■h-Mi 
















>«e" ,l,ype \ r -.' ■: vjTlTT: 


H-Modified ""■ \C ^;JS 






PlCTheimalAM 
jfj] DrawFem.cpp 
[3 FemEntityType.cpp 
i^l SS^mentContour.cpp 
{»] GEIeme^istortion.cpp 
Q GEIementFufbsRD 
QGEIementGlnUpp 
GEIementlnfo.cpp 
£]GE!ementNCIP.cpp 
0GEIementNCPP.cpp 
@GEIementNO/l.cpp 
[a] GEIementOrientcpp 
f«]GEIernentSF.cpp 
@GEIementSFD.cpp 
»)GEIementSFDD.cpp 
fj] GMeshFun.cpp 
GPointFun.cpp 
j«] GRdAnsysRes.cpp 
k»] GSindaFun.cpp 
[*] Resultlnterpolatioru 
!»i Re sultS uperp?$ffion.cpp 



27KB 


CPP File 


9/17/01 11-37ATT"~ 


32KB 


CPP File 


9/17/01 11:37 AM 


25KB 


CPP File 


9/17/01 11 37 AM 


9KB 


CPP File 


9/17/01 11 37 AM 


29KB 


CPP File 


9/17/01 11-37AMX 


9KB 


CPP File 


9/17/01 11\2?^M 


16KB 


CPP File 


9/17/DHV37AM 


17KB 


CPP File 


S/ff/01 11 37 AM 

If/Ul 1 1 . iJ f /"Mm 


42KB 


CPP File 


^X^^ 9/17/01 11 37 AM 


27KB 


CPP File 


9/17/01 11 37 AM 


10KB 


CPPR^^ 


9/17/01 11 37 AM 


13KB 




9/17/01 11 -37 AM 




CPP File 


9/17/01 11 37 AM 


>^B 


CPP File 


9/17/01 11 -37 AM 


33^ 


^GPPFile 


9/17/01 11 -37 AM 

Jf If/Ul 1 1 . >J ( f\t'l 


-J 1 J\D 




07 I / / U I I I .J/ Mivl 


8KB 


CPP File 


9/17/01 11:37 AM 


2KB 


CPP File 


^^17/01 11:37 AM 


13KB 


CPP File 




2KB 


CPP File 


9/17/01 11^>AM 


23KB 


CPP File 


9/17/01 11:37ANN 


10KB 


CPP File 


9/17/01 11:37 AM 



1 103 obiect(s) 



|l.44MB (Disk free space: 0 bytes) | jEj My Computer 



& Exploring - D:\FEM Builder 1.2\Source\FemLib\lnclude 









Name ^w** '^^mvmm^ : 


>■■•■.] . F- See 






»] CAdiacentElemenl 
»] CAmplitude.h 
ajCBCh 
a] CBCDefault.h 
|] CBCR.h 
«| CBCSeth 
«] CBCV.h 

») CBoundaryNodeList.h 
2 CCAXAResullh 
a] CCoincidentNode.h 
CContourPolygon.h 
j*| CQack.h 
»] CQackList.h 
»] CCurveSubdivisioah 
a] CEAtttib.h 
«] CEdgeSubdivisions.h 
a] CEIement.h 
»] CEquatioah 
M] CFemCurve. 
M] CFemD 
jS} Cf*rfTOBSet.h 
R CFemDO.h 



3KB 
2KB 
39KB 
2KB 

3KB ... 

|351KB (Disk free space: 0 bytes) 



9/1 7/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
17/01 11:37 AM 
9/V/01 11:37 AM 
9/17X11 11:37 AM 
9/17/0l\.37AM 
9/17/01 11-b* AM 



|1l3object(s) 



jjHj My Computer 



Ej Exploring - D:\FEM Builder 1.2\Soufce\FemLib\lnclude 



HIE] 



.Name" 



'Sizel 




■ MbMecf> : . 




-JL — 


1KR 


n rue 


yJ^Tf /U 1 1 1 


17 AM 




1KR 


n rue 


3/ J f/U I 1 1 


17 AM 

Of Mm 




AKR 


n rile 


Qyi7/m 11 

3/ • r /U 1 1 1 


17 AM 

Of Mm 


"._ 




n rile ^ 


s Qyi 7/m 11 


17 AM 

O f Mfv] 




9KR 


n nie^ 


qyi7yni 11 


17 AM 

Or Mm 




AKR 


rW^ile 


q/i7ym 11 

j/ 1 r/UI II 


17 AM 

Or Mm 






^ Filp 

n rue 


^yi7ym 11 

3/ I f / U I II 


17 AM 

<Jr Mm 


f& 


^KR 


n rue 


qyi7yni 11 

J/ 1 f / Ul II 


17 AM 

Jr Mm 


| y: 


1KR 


W Filp 

n rue 


Q/17/m 11 

3/ 1 r / U 1 II 


17 AM 

Or Mm 




1KR 
1 l\D 


n rue 


3/ 1 rVU 1 II 


17 AM 

Or MIV| 




AKR 


l-l Filp 

n rue 


pyi7vm 11 

3/ 1 f /U 1 II 


17 AM 

Or Mm 






U File 

n rile 


Q/17/m 11 

3/ I r / U I II 


17 AM 

Or Mm 






Sjj r;i_ 

id rue 


3/ I //U I I I 


17 AM 
OY Mm 




1KR 


n riieN^ 


q/1 7^ni 1 1 


17 AM 

Or Mm 




Ak'R 


n rile ^ 


Q/1 7/D1 1 1 
w 3/ I r /U I I I 


17 AM 
Or Mm 




Rk'R 
Di\D 


U File 

n rue 


^< q/1 7/rn 11 

3/ I it U I II 


17 AM 
of Mm 




1KR 
0\D 


n rue 


\. q/i 7/m 1 1 

3/ I r/U I II 


17 AM 

Or Mm 




AKR 


n rue 


q/17yni 11 
^\3/ I f /U I II 


17 AM 

Or Mm 




7KB 


H File 


9>k7/01 11 


37 AM 




4KB 


H File 


9/17>lSM1 


37 AM 




3KB 


H File 


9/1 7/01 THs 


^7 AM 




4KB 


H File 


9/17/01 11 


3KAM 




5KB 


H File 


9/17/01 11 


37^vi 



^] CFemGeometry.rr 
3 CFemOptions.h 
«] CFIowModel.h 
«]CFradufeCCI.h 
»] CFractureCOD.h 
«] CFractureJIntegraLh 
a] CFractureJIntegfalDPEnergyE.h 

CFractureJIntegralDPEnefgyl.h 
ay CFractureMechanics.h 
»)CGPDi$toftionCheck.h 
»]CGroup.h 
a]Clnserk2DFIaw.h 
»)ClsentropicFlow.h 

CMesKh 
«]CMesh2D.h 
»]CMesh3D.h 

CMeshAttn'bute.h 
»)CMeshElement2D.h 
»|CMe$hMapped2QJ 
^]CMe$hMappe^D.h 

CMepHSubdivisioah 
'»!SmeshTrans3D.h 



|351KB (Disk free space: 0 bytes) | JHj My Computer 



113 object(s) 



Eg Exploring - D:\FEM Builder 1.2\Source\Femb'b\lnclude 



3W3E8SSSg| Type-- ry^ r-w | ^fQHmea^<^^: : ^i^J] ^ 




W CMoveCopy.h 

0CNode.h 

0 COrienlh 

K] CQuadrant.h 

0 CRdCrackCombustionDatah 

0 CRefineMesKh 

0CResult.h 

3cSindaA«rib.h 

^CSindaNetworkh 

0CSubModel.h 

»]CSweepModel.h 

»] CThermaftblation.h 

»] CWfCrackCombustionData.h 

»]CWrSindaData.h 
FemEntityType.h 
»]FemStddfn.h 
y GEIementConlour.h 
»| GEIementDistortioah 
»] GEIementFun.h 
^GEIementGInt, 
|*]G Element! 
^GEIem*ntNCIP 
»] G&iementNCPP.h 



|11? r object(s] 



351 KB (Disk free space: 0 bytes) | fej My Computer 



701 11:37 AM 
5/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
9/17/01 11:37 AM 
17/01 11:37 AM 
J/01 11:37 AM 
7/01 11:37 AM 
9/17/01 11:33 AM 



I (A? 



nclude 



|!»|GEIemenWOfl!_ 
|@GEIementOrient.h 
@ GEIementSF.h 
@GE!ementSFD.h 
@GEIemenfcSFDD.h 
J@GMeshFun.h 
@GPointFun.h 
0 GRdAnsysRes.h 
@ GSindaFun.h 
@ RdAbaqus.h 

@RdAbaqusFIF.h 
@Rd4baqusF0F.h 

J@RdAbaquslnpuLh 

§Rd4nsy$Res.h 

0 RdAschar.h 
(pRdCCM.h 

@]RdCDCA.h 
j@RdFemDB.h 

g|RdFiuent.h 

I^RdFluenyfllh 

QRd^idGen.h 



rfl ^ x P ,orin S " D:\FEM B... untitled .-Paint 



3717/01 11:38 AM 
9/17/01 11:38AM 
9717/01 11:38 AM 
9/17/01 11:38 AM 
9717/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17701 11:38 AM 
9/17701 11:38 AM 
9/17701 11:38 AM 
9/17/01 11:38 AM 
9/17701 11:38 AM 
9717701 11:38 AM 
9/17/01 11:38AM 
9/17/01 11:33 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
Q/17/01 11:38 AM 
97^01 11:33 AM 

0/17X1,11. -JOAkJ 



R'c 5:08 PM 



{(eft 



''"Name! 

@RdldeasMS.h 
@RdPatranh 
[^RdRecess.h 
[»|RdSharp.h 
@RdSinda.h 
@RdSinGeah 
@RdTexChem.h 
@RWAbaqus.h 
@RWAnsys.h 
glRWIdeasMS.h 
»|WrAbaqus.h 
gWrAnsysCDB.h 
gWrCCM.h 
"lWrCDCA.h 
»]WrFernDB.h 
JWrFluent.h 
@WrldeasMS.h 
QWrPatraah 
SWfPatran^fh 
@WrRe^s.h 
!^W*8inda.h 
BpwrTexChem.h 

1.113 obiect(s) : 



5KB 



9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
9/17/01 11:38 AM 
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^iCRdDackCoi 




^CWrCrackCombus 
»]Rd4baqus.cpp 
»] RctobaqusFIF.cpp 
3 RcttbaqusFOF.cpp 
Rc&baquslnput.cpp 
»]RdAnsysCDB.cpp 
»]RdAnsy$Re$.cpp 
»] RdAschar.cpp 
*] RdCCM.cpp 
»] RdCDCA.cpp 
RdFemDB.cpp 
M RdFluentcpp 
MjRdFluenUIO.cpp 
S]RdGridGen.cpp 
[»]RdldeasMS.cpp 

RdldeasMSMateri, 
»] RdPatran.cpp 
»]RdRecess 
»]RdSh 
*]RdS 

inGen.cpp 
<*] RdTexChem.cpp 
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0 RdPatran.cpp 
M]RdReces$.cpp 
M] RdSharp.cpp 
[ajRdSinda.cpp 
QRdSinGenxpp 
[«] RdTexChem.cpp 
M] RWAbaqus.cpp 
SjRWAnsys.cpp 
j»]RWIdea$MS.cpp 
K]WrAbaqu$xpp 
[^WrAnsysCDB.cpp 
gjWrCCM.cpp 
{ g]WrCDCA.cpp 
j»]WrFemDBxpp 
MjWrFluenlcpp 
Qv/rldeasMS.cpD, 

WrldeasM S^slerial. cpp 
jS] WrPatrarfcpp 
Ml WfRecessxpp 
gjW'Sindaxpp 
fjjWrTexChemxpp 
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CPP File v 
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CPP File/^ 
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27KB 


CPP^ile 


9717701 11:38 AM 




5KB 




9717701 11:38 AM 


tec 




CPP File 


9717701 11:38 AM 
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CPP File 
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10KB 


CPP Re 


9717701 11:38 AM 




""SQKB 


CPP File 


9717701 11:38 AM 




19KBs 


CPP File 


9717701 11:38 AM 




36KB 


CRPFile 


9717701 11:38 AM 




34KB 


CPP>ilfi 


9717701 11:38 AM 




6KB 


CPP FileV 


9717701 11:38 AM 




12KB 


CPP File \^ 


9717/01 11:38 AM 




37K8 


CPP File 


X. 9717701 11:38 AM 
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CPP File 


N9717/01 11:38 AM 




44KB 


CPP File 
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27KB 


CPP File 
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CPP File 
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CPP File 
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CPP File 
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CPP File 




38 AM 
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1KB 


H File 


yjmim 11 


38 AM 




6KB 


CPP File 


y/- WSM 10 


44 AM 




4KB 


HPP File y 


9/17/01 11 


38 AM 




GKB 


HPP Re/ 


9/17/01 11 


38 AM 




31KB 




: 9/17/0111 


38 AM 


If 


32KB, 


/ffl>P File 
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HPP File 
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HPP File 


9/17/01 11 


38 AM 




3KB 


HPP File 


9/17/01 11 


33 AM 




13KB 


HPP File 


3/17/01 11 


38 AM 




GKB 


HPP File 


9/17/01 11 


38 AM 




3KB 


HPP File 


9/17/01 11 


33 AM 




,32KB 


HPP File 


9/17/01 11 


33 AM 






HPP File 


9/17/01 11 


33 AM 




3KB 


s HSPFile 


9/17/01 11 


33 AM 




15KB 


HP^Re 


9/17/01 11 


38 AM 




11KB 


HPP FileX. 


9/17/01 11 


38 AM 




7KB 


HPP File \ 


9/17/01 11 


33 AM 




5KB 


HPP File 


\w 9/17/01 11 


38 AM 




15KB 


HPP File 


^^17/01 11 


38 AM 




2KB 


HPP File 


9/i>siqi 11 


38 AM 




11KB 


HPP File 


9/17/01 11 


38 AM 



gs.hpp 



gjFEDog 
3 FEDoc.IT 

FEM.cpp 
«| FEM_ExtractFileNc 

FEM_FEDoc.hpp 
a|FEM_FEModel.hpp 
ajFEM.FEModelBQhpp 
wjFEM^FEModelColor.hpp 
a| FEM_FEModelCurve.hpp 
a] FEM_.FEModelDelete.hpp 
»| FEM_FEMode!Elernent.hpp 
__] FEM_FEModelEquation.hpp 

FEM_.FEModelGroup.hpp 
__] FEM.FEModellnterface.hpp 
»| FEM_FEModelLisLhpp 
»] FEM.FEModelMaterial.hpp 
»] FE M_FE M odelM esh. hpp, 
__] FEM_FEModelMoveC/Jpy.hpp 
gFEM.FEModelf^delipp 
a] FEM_FEMpde1Point.hpp 
_*]FEM £_ftodelPostprocessing.hpp 
__] FfM_FEModelRegion.hpp 
a| FEM_FEMode!Result.hpp 
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. _ jdelSubModel.hpp 
[»] FENIJ^ModeEurface.hpp 
0 FE M_FE M odelS^ep. hpp 
(3 FEM_FEMode!Systehvhpp 
@ FEMJEModelTools.hp!^ 
Q FE M_FE M odefVolume. hpp 
@FEM_FEProperty.hpp 
§ FEM^FEPropertyGroup.hpp 
@FEM_FE Result, hpp 
j»]FEModel.cpp 
gjFEModel.h 
@FEMode!BC.cpp 
^\ FEModelColor.cpp 
if] FEModelCurve.cpp 
^FEModelDelete.cpp 

FEModelElemenlcpp 
\&\ FEModelEquationcpj; 
@ FEModelGroup.c 
i^FEModellntej) 
gFEMode^ 

FEMpdelMaterial.cpp 
FEModelMesh.cpp 
FEModelMoveCopy.cpp 
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HPP File 
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HPP File 
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HPP File S 
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HPPRe< 
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HPPRe 
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nPP File 
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HPP File 
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15KB 


HPP File 


9/17/01 11:38 AM 
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CPP File 


9/17/01 11:38 AM 




19KB 


H File 


9/17/01 11:38 AM 




39KB 


CPP File 


9/17/01 11:38 AM 
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CPP File 


9/17/01 11:33 AM 






CPP File 
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3KB 


s S^PFile 


9/17/01 11:38 AM 




14KB 


CPFNe 
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CPP FileV 
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CPP File N 
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CPP File 
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CPP File 
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CPP File 
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9/17/01>H38AM 




13KB 


CPP File 
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@FEModelMaterial.cpp 
|3| FEModelMeshxpp 
[»] FEModelMoveCopy.cpp 
@FEModelNode.cpp 
@] FEModelPointxpp 
[»] FEModelPostprocessing.cpp 
[as] FEModelRegionxpp 
@FEModelResult.cpp 
[»] FEModelSubModel.cpp 
[»J FEModelSurface.cpp 
[»] FE ModelS weep, cpp 
(S) FEModelSystem.cpp 
@ FEModeMolume.cpp 
fil FemPython.dsp 
j»| FeroPython.dsw 
0 FE Properly, cpp 
[»] FE Property, h 
Q FEPropertyGroup.cpp 
P]FEPropertyGroup.h 
[»] FEResulLcpp 
[»]FEResult.h 
@FESfcddfn.h 
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CPP File 
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22KB 


CPP File 
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CPP File 
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CPP File 
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38 AM 
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CPP File 


y%mm 11 


38 AM 


14KB 


CPP File . 
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38 AM 
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CPP File 
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CPPFikT 
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CPPFile 
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^PP File 
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CRPFile 


9/17/01 11 
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4KB 


CPFRe 


9/17/01 11 


38 AM 


8KB 


CPP FileV 


9/17/01 11 


38 AM 


10KB 


DSP File \ 


9/17/01 11 


38 AM 


3KB 


DSW File 


9/17/01 11 


33 AM 


4KB 


CPP File 


NS/17/01 11 


33 AM 
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H File 


9>V7/01 11 


38 AM 


3KB 


CPP File 
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H File 
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CPP File 
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H File 
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H File 
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@PvthonLib.cpp 
13 PythonLib.dsp 
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0 CCurveSegmentxppT* 

@CEdge.cpp 

l»|CEn%.cpp 

S ClntersectCurves.cpp 

0CNamed.cpp 

0 CPtcpp 

@CR elate, cpp 

@ CSurface.cpp 

CSurfaceAnalytic.cpp 
CSurfaceBicubic.cpp 

»] CSurfacePatch.cpp 

»] CSurfaceR evolve, cpp 

QcSystem.cpp 

folCVolume.cpp 

j^CWorkPlane.cpp 
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14KB 


CPP File 
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CPP File 
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CPP File 
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CPP File 
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CPP File . 
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^pPPFile 
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CPP File 
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CPPRfev 
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CPP File ^ 
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CPP File 
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0 CDeviceDCcpp 
0CDisplayList.cpp 
@ CDisplayListHLcpp 
QCMSWinDC.cpp 
0 COpenGLDC.cpp 
|»| CRubberBand.cpp 
QcViewDC.cpp 
^CXYPIotAxis.cpp 
^CXYPIotCurve.cpp 
glCXYPIotData.cpp 
j*]DrawSynnbol.cpp 
<*] SciEngColot.cpp 
*]SciEngDraw.cpp 



J 2KB 

X 7KB 



fPP File 
CPPFile 
CPPFile 
CPPFile 
CPPFile 
CPPFile 
CPP File 
CPPFile 
CPPFile 
CPPFile 



9/17/01 
9717701 
9717701 
9717/01 
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9/17701 
9717701 
9/17/01 
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11:41 AM 
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11:41 AM 
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11:41AM 
11:41AM 
11:41AM 
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. . jay.h j 

0 CWrraJj^pp 

@CAList.h 

|»)CALi$thpp 

@CCFormath x 

0 CChemica!Reaction.h 

0CChemicalSpecie.h 

@CColorButton.h 

0 CCompositeProperty.h 

@ CCurve.h 

«| CCurveFith 

»]CCurveSegment.h 

»]CDateD.h 

*] CDeviceDC.h 
— _ 

»J CDisplayListh 
*)CDisplayListHLh 
jICDoubleListh 
»]CEdge.h 
glCEUslh 
j*]CE List, hpp 

CEIIipticlntegraU 
*\ CEntity.h 
»1 CFileIC 
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@ CFindRooLh 
gjCHashh 
Qcintegrate.h 
QcintegrateODE.h 
@ Clnterface.h 
§ ClnlersectCurves.h 
@ dntUsLh 
[»]CLea$tSquareR.h 
@CLEList.h 
Q CLE List, hpp 
@CLinkedListh 
0 CLinkedLisLhpp 
QCListFile.h 
QCMaterialDB.h 
0'CMaHD.h 
0 CMSWinDCh 
0 CNamed.h 
gCNELisLh 
S]CNEListhpp 
[a] CNewtonRapbdoah 
@CNTable. 
f^COpepe^DC.h 
5lC0tffirnize1D.h 
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H File X 
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H Filey^ 
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File 
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H File 
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H File 
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H File 
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H File 
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H File 
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H File 
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HPP File 
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H File 
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\H File 
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rTfile 


9/17/01 11:41 AM 
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H FileV 
1 1 r lie 


9/17/01 11*41 AM 
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2KB 


H File >v 


9/17/01 11:41 AM 


2KB 


H File > 


v 9/17/01 11:41 AM 


4KB 


HPP File 


9/17/01 11:41 AM 


2KB 


H File 


^9^17/01 11:41 AM 


3KB 


H File 


9/h^pl 11:41 AM 
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H File 
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@COptimizeND... , 
@ c PrpAnnotation.h 
@CPrpAttr.h 
@CPrpDB.h 
@CPrpGroup.h 
®CPrpNote.h 
@CPrpTable.h 
@CPLh 
@CR elate, h 
»| CRelate.hpp 
ajCRubberBandh 
j*|CSet.h 
*] CSet.hpp 
^JCSet^rray.h 
»] CSpline.h 
^JCSurface.h 
^JCSurfaceEdge.h 
»j CSurfaceFit.h 
^ CSurfacePatch. 
saJCSystem.h 
*]CTab!e. 
»]CT 



»1 



lexth 



3KB H File 

2KB H File 

2KB H File 

3KB H Ffe 
2KB 



H File 
H File 
H File 
H File 
HPPFile 
H File 
H File 
HPPFile 
I File 



17 objects) 



n 

"2KB 
2KB 
2KB 
1KB 
2KB 
2KB 

6KB 
2KB 



11KB H File* 
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3KB H File 
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4KB H File 
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0 CTextFont.h 
(a) CTextFontDialog.h 
0 CTimeDate.h 
QCTimeMS.h 
i»| CUnitSystem.h 
&\ CViewDC.h 
0CViewDCDef.h 
[»] CVolume.h 
paj CWotkPlane.h 
@CXfPlotAxis.h 
0 CXYPIotCurve.h 
|a| CXYPIotData.h 
j») DrawBymbol.h 
^ MatProperty.h 
»]MatPropertylrifo.h 
»]RdFortranBina[y.h 
|*)RdMaterialD6.h 
«1 RdPrpDB.h 
»]RdTableFile.h 
j*J SciEngBit.h 
a] SciEngBjJ/Kpp 
»1 SciEngColor.h 
»1 Spi^ngCSystem.h 



2KB H File 
1KB H File 
2KB H File 
2KB H File 
4KB H file^ 
10KB H<Ffe 
2K0 // H File 

SfKB H File 

4KB H File 

<B H File 
5Kk H File 

3KB Xfile 

2KB H Fit! 

2KB H File 

2KB H File 

3KB H File 

2KB H File 

2KB H File 

2KB H File 

1KB H File 

1KB HPPFile 

3KB H File 

2KB H File 
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»] SciEngCvtye.h 
j*| SciEngCurveRh 
»] SciEngDraw.h 
»1 SciEngEtror.h 
a] SciEngFile.h 
»| SciEngLib.h 
»1 SciEngMatkh 
s*| 9ciEngMath.hpp 
SciEngMatrix.h 
SciEngMove.h 
a] SciEngMove.hpp 
a| SciEngPoirth 
»] SciEngPolygon.h 
fj] SciEngResult.h 
a)SciEngSort.h 
>*] SciEngSort.hpp 
@SciEngStddfn.h 
P| SciEngSti.h 
la?) SciEngSurface.h 
!»] SciEngVector.h 
Q SciEngVector.hgp 
g] StdAfx.h 
WiMatejielDB.h 
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11:41 AM 
11:41 AM 
11:41 AM 
11:41 AM. 
11:41 AM 
11:41 AM 
11:41 AM 
11:41AM 
11:41 AM 
11:41 AM 
11:41 AM 
11:41 AM 
11:41 AM 
11:41 AM 
11:41 AM 
41 AM 
11:Vl AM 
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I My Computer 
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@ SciEngErrorl 
0 SciEngFile.h 
K| SciEngLib.h 
0 SciEngMatkh 
0SciEngMath.hpp 
@SciEngMatrix.h 
QSciEngMove.h 
0 SciEngMove.hpp 
@ SciEngPointh 
j»| SciEngPolygon.h 
5] SciEngResulLh 
(»] SciEngSorlh 
»]SciEngSort.hpp 
^SciEngStddfn.h 
»]SciEngStr.h 
»]SciEngSurface.h 
^SciEngVector.h 
»]SciEngVedor.hpp 
jgjStcWkh 
aJWrMateriaDB.h 
|»]WrPrpDB.h 
^WrTableF^h 



1KB 


H File 


>4/17/01 11:41AM 


2KB 


H File 


S 9/17/01 11:41 AM 


3KB 


H File / 


9/17/01 11:41AM 


4KB 


H File / 


9/17/01 11:41AM 


4KB 




9/17/01 11:41AM 


3KB, 


/fine 


9/17/01 11:41AM 




H File 


9/17/01 11:41 AM 


1KB 


HPP File 


9/17/01 11:41 AM 


4KB 


H File 


9/17/01 11:41 AM 


1KB 


H File 


9/17/01 11:41 AM 


2KB 


H File 


9/17/01 11-41 AM 


1KB 


H File 


9/17/01 11:41 AM 


5KB 


HPP File 


9/17/01 11:41 AM 




H File 


9/17/01 11:41 AM 


3K\ 


H File 


9/17/01 11:41 AM 


1KB 


Wile 


9/17/01 11:41AM 


2KB 


HFHe 


9/17/01 11:41 AM 


1KB 


HPPFk 


9/17/01 11:41 AM 


1KB 


H File X 


9/17/01 11:41 AM 


1KB 


H File \ 


9/17/01 11:41AM 


2KB 


H File 


V 9/17/01 11:41AM 


1KB 


H File 


X 9/1 7/01 11:41AM 



|lJ7o0&t(s) 



- |283KB (Disk free space: 0 bytes) 1 [fej My Computer 
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i ^File%Edil|?.View ^GoW^otites^Tools^i.Helpi 



^•4^*v;Size1 



^jCChemicalReactioacpp j 



CCompositeProperty . cpp 
^CMaterialDB.cpp 
»]CMatlD.cpp 
ajCNTable.cpp 
a] CPrpAnnotatioacpp 
^CPrpAttr.cpp 
sajCPrpDB.cpp 
»]CPfpG roup, cpp 
»] CPrpTable.cpp 
»]CT able, cpp 
|*]CTableCeIl.cpp 

MatPropertylnfo.cpp 
ajRdMaterialDB.cpp 
ajRdPrpDB.cpp 
|*]WrMateriaIDB.cpp 
@]WrPrpDB.cpp 



5KB 


CPP File 


S/\Vm 11:41 AM 


8KB 


CPP File 


Jmim 11:41 AM 


6KB 


CPP File 


>r 9/17/0111:41 AM 


5KB 


CPP File S 


9/17/01 11:41 AM 


7KB 


CPP Filex^ 


9/17/01 11:41 AM 


3KB 


CPP^ifeT 


9/17/01 11:41 AM 


4KB 


Pf*P File 


9/17/01 11:41 AM 


4£B / 


CPP File 


9/17/01 11:41 AM 


^<B 


CPP File 


9/17/01 11:41 AM 


^SKB 


CPP File 


9/17/01 11-41 AM 


12KEh 


sQPP File 


9/17/01 11:41 AM 


4KB 


C>KPIe 


9/17/01 11:41AM 


23KB 


CPPFk 


9/17/01 11:41 AM 


7KB 


CPP File\ 


9/17/01 11:41 AM 


7KB 


CPP File \ 


9/17/01 11:41 AM 


3KB 


CPP File 


\ 9/17/01 11:41 AM 


6KB 


CPP File 


\ 9/17/01 11:41AM 



|17 objectfj 



|1 03KB (Disk free space: 0 bytes) My Computer 
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""pem^ 



■@ CEIIipticintegralci 
0 CFindRooLcpp 
!3 CIntegrate.cpp 
^ClntegrateODE.cpp 
[»] CLeastSquareFitcpp 
@ CNewtonRaphson.cpp 
QcOptimizelD.cpp 
QcOptimizeND.cpp 
ffi CSpfine.cpp 
@ CSurfaceFit.cpp 
$*) SciEngCSystem.cpp 

SciEngCurve.cpp 
«JSciEngCurveFit.cpp 
«J SciEngMathxpp 
»] SciEngMatrix.cpp 
^ SciEngMovexpp 

SciEngPointxpp 
»] SciEngPolygonxpp 

SciEngResultxpp 
»]SctEngSortxpp 
*j] SciEngSurface. 

SciEngVector. 



[23 object(s) 




AM 
11:41 AM 
r 17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41AM 
9/17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41AM 
9/17/01 11:41 AM 
9/17/01 11:41AM 
9/17/01 11:41 AM 
9/17/01 11:41 AM 
9/17/01 11:41AM . 
9/17/01 11:41AM 
7/01 11:41 AM 



§ 



|&1 



Bj Exploring - D :\FEM Buildei 1-2\Source\SciEngLib\Math 



!»|CEIIipticlntegraLct) 
QcFindRoot.cpp 
j»j Clntegrate.cpp 
@ClntegraieODE.cpp 
@]CLeastSquareFit.cpp 
Q CNewtonRaphsoacpp 
^COptirnizelD.cpp 
j^COptimizeND.cpp 
»]CSp,ine.cpp 
»)CSuffaceFit.cpp 
|*]SciEngCSy$tem.cpp 
I*] SciEngCurve.cpp 

SciEngCurveFit.cpp 
^SciEngMath.cpp 
|^SciEngMatnx.cpp 
»]SciEngMove.cpp 
^]SciEngPointcpp 

SciEngPoIygori.cpp 
^SciEngResuItcpp - 
@SciEngSortcpp ^ 

SciEngSurfa^c 
!*JSciEngV^(orcpp 



CPPFile 
CPPFile 
CPP File, 
CPP,Pife 
^PFile 
'CPPFile 
CPP File 
CPP File 
CPP File 
CPP File 
CPPFile 
CPPFile 
File 
CPKFfe 
CPP Fife 
CPP File 
CPPFile 
CPP File 
CPPFile 
CPPFile 
CPPFile 
CPPFile 



fo'difie'j ^.^y-;Vri>!| £'1 
9/1 7/01 11:41 AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41 AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41AM 
9/17/01 11:41 AM 
^9/17/01 11:41 AM 
17/01 11:41AM 
9/1 7><qi 11:41 AM 
9/17/0TM:41 AM 



|258KB (Disk free space: 0 bytes) My Compi 



luter 



□ [Pyt hon] 
Q Results 
i»] Ablation-S tructure. unv 
[*] Ablation-T hermal-Af t. pit 
[») Ablation-T hermal-FwdpIt 
[»] Axisyml. fdb 
l»| Axisyml .fii 
[»|Axi$ym1.resinp 
|*j Axisyml .unv 
S] Axisyml BC. fdb 
Axisyml Ca.xa.fil 
Axisyml Caxa.inp 
j«] Axisyml CAX^R esults. fdb 
jap Axisyml CentR esults. fdb 
[»] Axisyml Results. fdb 
@ BoundaryListCheckl.fdb 
!»1 CheckConnectivity.fdb 
M] ChemicalReaction.fdb 
!»] ConcidentN odes, fdb, 
S] Constrain2d.fdb^ 

| Constrain3dy 

j»]cp1d_bbfesinp 
[»1 cp1d^bb.tesout 



1.858KB 
415KB 
1,640KB 
8KB 
40KB 

11KB 
7KB 
216KB 
y4KB 
52) 
31KB 
30KB 
4KB 
30KB 
1KB 
2KB 
13KB 
34KB 
41KB 
83KB 



File Folder 
File Folder 
UNV File 
PLT File 
PLTFilg 
PDB^Ie 
tflFile 
RESINP File 
UNV File 
FDB File 
FIL File 
INP File 
FDB File 
^DB File 
FD&vFHe 
FDB Fii! 
FDB File 
FDB File 
FDB File 
FDB File 
FDB File 
RESINP File 
RESOUT File 



a 

'aw ah 

9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
<J7/01 

9/17/0 
9/17/01 



9:21 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
11:34 AM 
1:34 AM 
11-S4 AM 
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Ms 



Psj&ftWl ••• V '.'W .'Size | :Typ~e 



@cp1d_bls.resinp 
@cp1d_bls.resout 
[»]cp1d_blt.resinp 
@cp1dJ)ltresout 
0cp1d_cb$.re$inp 
jj| cp1d_cb$.resout 
Q cp1 d_cbt.resinp 
@cp1d_cbt.resout 
[i]Dack1FQ.fdb 
^ Crack1FQ.fi! 
|^Crack1FQResults.fdb 
»]Crack2DFFSLfdb 
»|Crack2DFFSLfil 
&\ Crack2DFFSLinp 
^Crack2DFFSQ.fdb 
»]Crack2DFFSQ.fil 
»]Crack2DFFSQ.inp 
<*] Crack2DFZLfdb 
«JCfack2DFZLfil 
^Crack2DFZL.inp 
^Dack2DFZQ.fdb 
»|Crack2DF2Q.fil, 
»1 Crack2DF50 / inp 



7KB 


RESINP File 


9/1 70H*n :34 AM 


245KB 


RESOUT File 


9#7A>1 11:34 AM 


8KB 


RESINP File 


./9/17/01 11:34 AM 


246KB 


RESOUT File S 


9/17701 11:34 AM 


60KB 


resinp vy^ 


9/17/01 11:34 AM 


98KB 


RESOUP'File 


9/17/01 11:34 AM 


61KB 


RE^rfJp File 


9/17/01 11:34 AM 


96KB 


✓RESOUT File 


9/17/01 11:34 AM 




FDB File 


9/17/01 11:34 AM 


-^40KB 


FIL File 


9/17/01 11:34 AM 


175KB 


FDB File 


9/17/01 11:34 AM 


. 16KB 


FDB File 


9/17/01 11:34 AM 


\o3KB 


FIL File 


9/17/01 11:34 AM 


BO 


IMP File 


9/17/01 11:34 AM 


32KB\ 


FDB File 


9/17/01 11:34 AM 


199KB 


T^L File 


9/17/01 11:34 AM 


13KB 


INPvFile 


9/17/01 11:34 AM 


113KB 


FDB Fife 


9/17/01 11:34 AM 


1.707KB 


FIL File 


9/17/01 11:34 AM 


44KB 


IMP File >v 


9/17/01 11:34 AM 


243KB 


FDB File \ 


9/17/01 11:34 AM 


3.437KB 


FIL File 


\ 9/17/01 11:35 AM 


102KB 


IMP File 


N9/17/01 11:35 AM 



fe- 
ll 
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iJypeuSJI 




Modified W0?M * 




32KB 


FDB File 




9/17/01 11:35 AM 




18KB 


FDB File// 




9/17/01 11:35 AM 




104KB 


FILflle 




9/17/01 11:35 AM 




7KB 


,H<fPFile 




9/17/01 11:35 AM 




37J^ 


FDB File 




9/17/01 11:35 AM 




2*3KB 


FIL File 




9/17/01 11:35 AM 


w 


/ 15KB 


IN P File 




9/17/01 11:35 AM 




75KB 


FDB File 




9/17/01 11:35 AM 


1.065KB 


FIL File 




9/17/01 11:35 AM 




\ 29KB 


IN P File 




9/17/01 11:35 AM 




TS3KB 


FDB File 




9/17/01 11:35 AM 




2,175^6 


FIL File 




9/17/01 11:35 AM 




63KET 


SJNP File 




9/17/01 11:35 AM 




47KB 


Fb&Tile 




9/17/01 11:35 AM 




449KB 


FILFilK. 




9/17/01 11:35 AM 




20KB 


INP File X 




9/17/01 11:35 AM 




128KB 


FDB File 




9/17/01 11:35 AM 




1.154KB 


FIL File 




9/17/01 11:35 AM 




62KB 


INP File 




V 9/17/01 11:35 AM 




114KB 


FDB File 




\S717/01 11:35 AM 




58KB 


FD8 File 




9>17/01 11:35 AM 




'519KB 


FIL File 




9/17/01 11:35 AM 


d 


25KB 


INP File 




9/17/01 11:35 AM 



0Ctack2DPS.fdb 
@Crack2DSFMLfdb 
|wjCrack2DSFML.ffl 
[*]Crack2DSFML.inp 
@Dack2DSFMQ.fdb 
@Dack2DSFMQ.H 
j«]Dack2D8FMQ.inp 
0Crack2DSZL.fdb 
@Crack2DSZLfil 
0Ctack2D32L.inp 
@Crack2DSZQ.fdb 
gCtack2DSZQ.fil 
[*]Ctack2DSZQ.inp 
@Crack3DFFSL.fdb 
g]Dack3DFFSL.fil 
ja]Cfack3DFFSL.inp 
»]Crack3DFFSQ.fdb 
»]Ctack3DFFSQ.fil 
»]Crack3DFFSQ.inp 
*]Qack3DPS.fdb 
»]Dack3D9FMb(cib 
n| Crack3D|^L.fil 
as] Crack3f5SFML.inp 



|187objectfs) 



|49.2MB (Disk free space: 0 bytes] |JSj My Computer 
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-View ~:~«G63Favort^^ 5 



Dize 



»]Dack3DSFMQ.fdb 
»)Crack3DSFMQ.fil 

Crack3DSFMQ.inp 
»| DackSBRAMSubScaleAxiaLfdb 

CrackSBRAMSubscaleAxiaI.fi! 

CrackS B RAM SubScaleAxial.inp 
a| CrackSBRAMSubscaleRadialfdb 
«] CrackSBRAMSubscaleRadial.fi) 

CrackS B RAM SubScaleRadial.inp 
a] CrackS B RAM S ubscaleR adiaGD . f db 
m\ CrackS B RAM S ubscaleR adiaGD . f il 

CrackS B RAM S ubS caleR adia!3D . inp 
^ CurveR1.dat 
>S] CurveFit2.dat 

CurveFit3.dat 
*S| CurveFit4.dat 
S] CurveFit5.dat 
»]EdgeNotched2D.fdb 
»] EdgeNotched3D.fdb 
^ EditColor.fdb 

ElementDistortion2D Jj2 
»] ElementDistortionJ 
»1 Examp!e4.fdb 



157KB 


FDB File 


/ 9/17701 11:35 AM . 


1.333KB 


FIL File S 


9717701 11:35 AM '\ 


77KB 


INP File / 


9717701 11:35 AM f| 


296KB 


FDB file 


9717701 11:35 AM ; ; ; 


2.097KB 


FU/Ffe 


9717701 11:35 AM $ 


127KB, 


/INP File 


9717701 11:35 AM - '% 


32pK6 


FDB File 


9717701 11:35 AM \ 


Zaff9KB 


FIL File 


9717701 11:35 AM % 


' 130KB 


INP File 


9717701 11:35 AM % 


S1.230KB 


FDB File 


9717701 11:35 AM 


13WKB 


FIL File 


9717701 11:35 AM — 


673XB 


INP File 


9717701 11:35 AM 


IKB^ 


\Movie Clip 


9717701 11:35 AM 


1KB 


Movie Clip 


9717701 11:35 AM 


1KB 


Movie Clip 


9717701 11:35 AM 


1KB 


Movie Kb 


9717701 11:35 AM 


1KB 


Movie ClipN. 


9717701 11:35 AM 


275KB 


FDB File \ 


9717701 11:35 AM 


594KB 


FDB File 


\ 9717701 11:35 AM 


9KB 


FDB File 


\ 9717701 11:35 AM 


3KB 


FDB File 


>&71 7/01 11:35 AM 


5KB 


FDB File 


9>17701 11:35 AM 


47KB 


FDB File 


9/17*01 11:35 AM _lJ 



1 49. 2MB (Disk free space: 0 bytes] |jEj My Computer 
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|1T 
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0 Example4.fil 
|»1 Example4.inp 
@Example4F.fdb 

ExpCurve.dat 
@ fdv.nam 
0 fdv.xyz 
■§ fdv0001.dat 

fdv3d.nam 
B| fdv3d.xyz 
■Q fdv3d0001.dat 
«lFluidCFD1.fdb 
FluidCFDI.inp 
»| Geometry, fdb 
^GeometryEdiU.fdb 
|*]GridGeagrd 
»|GridGen.p3d 
gHeatO.fdb 
<*)Heat0.sot 
jjHeart.fdb 
§Heat1.sot 
@HTAxisym1.fc 
|»j InsertFlawtfnear.fdb 
[»] InsertFl^wQuadratic.fdb 



187 ( 



i ! .oize 






lEl 


24GKB 


FIL File / 


9/17/01 11:35 AM 


m 


16KB 




9/17/01 11:35 AM 




33KB 


Fp^Tile 


9/17/01 11:35 AM 




2KB, 


'"Movie Clip 


9/17/01 11:35 AM 






NAM File 


9/17/01 11:35 AM 




r 5KB 


XYZFiie 


9/17/01 11:35 AM 


pi:;: 


14KB 


Movie Clip 


9/17/01 11:35 AM 




1KB 


NAM File 


9/17/01 11:35 AM 


:| : 


28KB 


XYZ File 


9/17/01 11:35 AM 




91KB 


Movie Clip 


9/17/01 11:35 AM 




8KB 


FDB File 


9/17/01 11:35 AM 




3KB 


INP File 


9/17/01 11:35 AM 




22KB 


FDB File 


9/17/01 11:35AM 




V 3KB 


FDB File 


9/17/01 11:35 AM 


—J 


&KB 


GRD File 


9/17/01 11:35 AM 




23K^v 


P3D File 


9/17/01 11:35AM 




8KB 


NsDB File 


9/17/01 11:35 AM 




1 INO 


SOSLFile 


9/17/01 11:35 AM 




9KB 


FDBPfe 


9/17/01 11:35AM 




4KB 


SOT FilX 


9/17/01 11:35 AM 




8KB 


FDB File \ 


9/17/01 11:35 AM 




35KB 


FDB File \ 


9/17/01 11:35 AM 




69KB 


FDB File \ 


9/17/01 11:35 AM 


zl 
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ffllnterfaceFemDBJ.fdb 
@ InterfaceFemDB^ZFDB 
@ lnterfaceldeas_T.unv 
0 LessFluidfdb 
H*| LessFluid-CustomSolve.jou 
@LessSolid.fdb 
J»] LineElement.fdb 
@MafProp1.pdb 
^MatPropZpdb 
@MeshSuface.fdb 
|3j MeshVolume.fdb 
S] MixingElbow.cas 
•pj) MixingElbow.dat 
»J MixingElbow.fdb 
*)No22le1.jou 
«]No2zle1_ascii.cas 
*^]No22le1_ascii.dat 
*\ No22leModel.cas 
f*]No2zleModel.dat 
*] P&NRegions.fdb 
»]PipeFlow.cas 
*] PipeFlow.dat 
»1 PipeFlow.fdb 



|1 87 cbject(s 



13KB FDB File 
15KB FDB File 
31KB UNVFile 
1,507KB FDB File 
1KB J0U.Fi 
620KB FM'Ffe 
2KB/PDB File 
2K<B PDB File 
"1KB PDB File 
^20KB FDB File 
2Htf FDB File 
129KB\CASFile 
212KB MbvieClip 
657KB FDB Fi 

1KB JOUFile^ 
263KB CAS File 
930KB Movie Clip 
172KB CAS File 
365KB Movie Clip 
4KB FDB File 
28KB CAS File 
11KB Movie Clip 
7KB FDB File 



|49.2MB (Disk free space: 0 bytes) : My Computer 



17/01 11:35 AM 
9717701 11:35 AM 
9/17701 11:35 AM 
9717/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9717/01 11:35AM 
9717/01 11:35 AM 
9717/01 11:35 AM 
9/17701 11:35 AM 
9717/01 11:35 AM 
9717/01 11:35 AM 
9717701 11:35 AM 
9717/01 11:35 AM 
9717/01 11:35 AM 
9717/01 11:35 AM 
9717/01 11:35 AM 
.9/17/01 11:35 AM 
17701 11:35 AM 
9/17X01 11:35 AM 
971 7/msil :35 AM 
9/17/01 lS35AM 
9/17/01 11:35AM 



J 
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Mocl 



J@PlaneE1.inp 
j@PianeE1.unv 
@PlaneE1G.fdb 
J@PlaneE2.fdb 
@ PlaneE2.fi! 
@PlaneE2.resinp 
@PlaneE2F.fdb 
@PlaneE2F.unv 
@PlaneS1.fdb 
@PlaneS2.fdb 
@ PlaneS2.fi) 
@RdA.schar.p!t 
@ RdCCM_1 .ccrmout 
'@RdCDCAJ.cdcout 
'@RWAn$ys1.cdb 
@RWAnsys2.cdb 
@RWIdeas1.unv^ 
@SBRAMSu^5cale.fdb 
SjSelecjBjf^egioafdb 
!») S^tectCurve.fdb 
nSelectGroup.fdb 



|187object(s] 



8KB FDB File 
30KB FIL File 
3KB INP File 
12KB UNVFile 
9KB FDB&IS 
43KB E0BFile 
223K8^ -IL File 

6KB RESINP File 
152KB FDB File 
159KB UNVFile 
MKB FDB File 
65KB FDB File 
38GKBNFIL File 
79KB pV File 
2KB CCMkjTFile 
67KB CDC0UTR(e 
20KB CDBFile 
7KB CDBFile 
185KB UNVFile 
242KB FDB File 
4KB FDB File 
14KB FDB File 
15KB FDB File 



43. 



Mti lU.sk free space: 0 bytes] j £) My Computer 



1/17/01 11:35AM 
9/17701 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/1 7/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
9/17/01 11:35 AM 
17/01 11:35 AM 
9/l\01 11:35 AM 
9/17/a\ri:35AM 
9/17/01 rNs5AM 



^ Exploring - D:\FEM Builder 1.2\Test 



®Se!ectN,E,F.fdb ~ 
@ SelectSurface.fdb 
@S elects urfacel^db 
@SelectVofume.fdb 
!») sharp, pit 
@SinGen.gin 
(») SinGen.out 
!»]Smooth2dJ.fdb 
@Srnooth2d_2.fdb 
@Smooth2d^3.fdb 
@ Solidl Lfdb 
@ Sofid1L.fi! 
@ Solidl Lresinp 
@ Solidl Lunv 
@ Solidl Q.fdb 
@Solid1Q.fil 
g]So!id1Q.resinp 
Q Solidl Q.unv 
SSolidCFDI.fdb 
l3SolidCFD1.inp 
StfuctufalGfid.fi 
'QTexChem 
NTexCt^glCl. spati al 
|l87object(s) - 





2MB (Disk free space: 0 bytes) 



9/17/01 
9/17, 

7/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/17/01 
9/1 7/01 
9/17/01 
9/17/01 



'35 AM 
1 1:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 
11:35 AM 



J 



2Pl 



£l Exploring - D:\FEM Builder 1.2VTest 



















j*| sharp.plt \. 


GKB 


PLT File / 


9/17/01 11:35 AM 


»J SinGeagin >v 


27KB 


GINFil?/ 


9/17/01 11:35 AM 


j»] SinGeaoul \^ 


1.009KB 




9/17/01 11:35 AM 


»|Smooth2dJ.fdb \ 


17KB 


5#B File 


9/17/01 11:35 AM 


»] Smooth2d_2.fdb \ 


16KB/ 


'FDB File 


9/17/01 11:35 AM 


»] Smooth2d_3.fdb 


\ 5^B 


FDB File 


9/17/01 11:35 AM 


a] Solidl Lfdb 


/ 3KB 


FDB File 


9/17/01 11:35 AM 


w| Solid1L.fi! 


X / 53KB 


FILFile 


9/17/01 11:35 AM 


»] Solidl L.resinp 


\ / 4KB 


RESINP File 


9/17/01 11:35 AM 


»] Solidl Lunv 


13KB 


UNV File 


9/17/01 11:35 AM 


»l Solidl Q.fdb 


/ 20KB 


FDB File 


9/17/01 11:35 AM 


ajSolid1Q.fi! 


X X^KB 


FIL File 


9/17/01 11:35 AM 


»] Solidl Q.resinp 


/ Nqkb 


RESINP File 


9/17/01 11:35 AM 


a\ Solidl Q.unv > 


' IKBy 


UNV File 


9/17/01 11:35 AM 


•jSoBdCFDI.fdb / 


9KB 


^©B File 


9/17/01 11:35 AM 


»]SolidCFD1.inp / 


3KB 


INPqe 


9/17/01 11:35 AM 


«] Structural rid. fdb / 


35KB 


FDB Fifes. 


9/17/01 11:35 AM 


»]TexChem_1./db / 


9KB 


FDB File 


9/17/01 11:35 AM 


»] TexChem_1. spatial / 


13KB 


SPATIAL File 


9/17/01 11:35 AM 


»] ThermalGrid.unv / 


8KB 


UNV File X 


\ 9/17/01 11:35 AM 


«] UnitCube.fdb / 


7KB 


FDB File 


\9/17/01 11:35 AM 


»] UnitS quare.fdb/ 


3KB 


FDB File 


971J/01 11:35 AM 



1 187 objects 



|49.2MB (Disk free space: 0 bytes) : | jsj My Computer 
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1 4 objects] 



Z*3 



